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PREFACE

An essential component of the effort to rebuild the Columbia  Basin’s anadromous fish
resources is that available information and experience be organized and shared among
numerous organizations and individuals. Past experience and knowledge must form the basis
for actions into the future. Much of this knowledge exists only in unpublished form in
agency and individual  files. Even that information which is published in the form of
technical and contract reports receives only limited distribution and is often out of print and
unavailable after a few years. Only a small fraction of the basin’s collective knowledge is
captured in permanent and readily available databases (such as the Northwest Environmental
Database) or in recognized journals.

State, tribal, and federal fishery managers have recognized these information management
problems and have committed to a program, the Coordinated Information System Project, to
capture and share more easily the core data and other information upon which management
decisions are based. That project has completed scoping and identification of key
information needs and development of a project plan. Work performed under the CIS project
will be coordinated with and extend information contained in the Northwest Environmental
Database. Construction of prototype systems will begin in Phase 3.

This report is one in a series of seven describing the results of the Coordinated Information
System scoping and needs identification phase. A brief description of each of these reports
follows.

CIS Phase H Products

Phase II Summary Report

This report (Roger 1992) summarizes and integrates the results of the next five reports and
relates them to deliverables identified in the Phase II cooperative agreement. Broader issues
of organization and operation which are not appropriate for the more focused reports are also
discussed. 7’his report should be viewed as an executive summary for the CIS project to
date. If one wants a quick overview of the CIS project, this report and the project plan will
provide that perspective.

Report on Information Needs

This report (Weber  et al. 1992) identifies the core information needed to plan, implement,
monitor, and evaluate projects to manage and restore anadromous fish. This information has
been organized into various categories and missing items are identified. Prototype testing in
Phase 3 will focus on this core information.

Data Catalog  Report

This report (O’Connor et al. 1992) might be thought of as a “yellow pages” directory
describing relevant numeric data available throughout the basin. An easily searched
electronic version will be developed during prototype development and the catalog will be
maintained and expanded.
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Technical and Administrative Options Report

This report (Allen et al. 1992) describes a process for implementing the CIS and feasible
hardware, software, and operational options. Recommendations am made for the prototype
and implementation phases of the project.

Library Resource Options Report

This report (Roseberry  1992) describes options for the size and operational features for the
non-numeric portion of the CIS. Recommendations are made for the prototype and
implementation phases.

Stock Summa~  Reports

These reports (Olsen et al. 1992; Hymer et al. 1992; Kiefer et al. 1992) are available in five
separate volumes for Oregon (Z), Washington (2), and Idaho (1). The reports contain basic
biologic information on anadromous  fish populations in the Columbia Basin. This ’
information will be incorporated into computerized data bases during prototyping and
implementation and will be updated annually.

Project Plan

The Project Plan (Roger et al. 1992) is derived directly from recommendations from the
above reports. It describes anticipated activities, staff needs, and cost of the project for the
testing and implementation phases.
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INTRODUCTION

Purpose of the Report.

These volumes update the Stock Assessment Report (SAR) published in 1985 (Howell et al.). They
have been enlarged partially in response to Northwest Power Planniug  Council comments concerning
the 1985 report. The volumes are new in their format and an annual updating and reftig of their
information is anticipated. The volumes include both genetic information such as electrophoretic
profiles, and non-genetic information. Non-genetic items include the abundance of populations,
number of smelts  released or outmigrating, and number of adults caught in the subbasin, etc.

The reports are divided into subbasin  chapters composed of sections reporting the species of salmon
and steelhead present, and their production type (natural and/or hatchery). Within each subbasin,
the species are listed in the following order, if present:

spring chinook
summer chinook
fall chinook
coho
chum
sockeye
summer steelhead
winter steelhead

Within each species, naturally produced fish are listed before hatchery produced fish and early run
types before late run types.

It should not be presumed that the geographical scale of these units is of biological significance.
The subbasins used were the same as those units defined  in the Columbia Basin Subbasin Planning
Process. Some agencies chose to summarize data in finer geographic sub-divisions. The use of the
word “stock” in the title “Stock Summary Report” refers to these geographic subbasin  units, and
does not presuppose any evolutionary significance. As in the 1985 SAR, the information varies
from specific conclusions based on substantial data, to general statements which have not been
verified. The standards established and agreed upon by the contributors may have not yet been met
in all categories by the authors.

Desired Qualities in Stock Assessment Data.

These data should be used with caution if used to compare subbasin  populations. A description of
how the data was collected and summarized follows in the methods section, and the reader is urged
to contact the primary authors for further clarification.

The methods of comparing stock data may vary, but there are certain qualities such data should
have. A calibration of the effects the environment has on the traits described would also give
analyses more meaning. For example, the environmental influences of temperature, size and timing
of release or outmigration, and harvest may all influence the observed age composition of a brood.

Life history differences between stocks should not be artifacts of year-to-year variations in
abundance. This is one reason information was reported in the brood year format. Multiple year
class data were reported so the magnitude of a trait’s temporal variation might be assessed.
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Brood  Year Format

The brood year format was used in the majority of the standard tables as a way of tracking  the
progeny of a season’s spawners (a cohort). For instance, 1987 brood coho  salmon came from adults
that spawned in the fall of 1987. As juveniles, these coho might not have migrated until the spring
of 1989. The 1987 brood jacks (two year olds) returned and were accounted for in the fall of 1989.
The remaining adults returned and were accounted for in 1990. Thus, a 1987 brood year entry in a
coho  table is in fact current through 1990 returns. Similarly, a complete accounting of a chinook
salmon brood may take six years. In such a case, the 1984 brood would be the latest brood fully
reportable with 1990 return year data (reporting up to the 1990 run year was mimimum  goal for
these reports).

Authorship

Information contained in this volume represents the work of several agencies. The Washington
Department of Wildlife (WDW)  compiled the steelhead reports. The Washington Department of
Fisheries (WDF)  compiled the chinook, coho,  sockeye, and chum salmon  reports for all subbasins
except the Yakima, which was compiled by Columbia River Inter-Tribal Fish Commission
(CRITFC) staff. The views represented in this volume are those of the agencies compiling the
information, and do not necessarily represent the views of other CIS participants. Portions of the
information in this report are reported in standard formats developed by the CIS participants.
CRITFC provided coordinating services to provide consistency among the five Stock Summary
Report volumes. This report includes all data received from the agencies by September 30, 1992.



METHODS

Following Howell et al.‘s  methodology (1985),  published and unpublished anadromous fish data
derived from both a literature review and contacts with biologists and hatchery personnel were
summarized by subbasin. This report includes all of that information which could be located and fit
into a set of standardized tables. The agencies were free to introduce  these tables in the order they
found appropriate to the following major text headings:

Geographic Location
(A brief description of the subbasin)

Origin
(Source of brooclstock or eggs for hatchery stocks, history of hatchery stock
introductions)

Distribution
(The distribution of the species in the subbasin)

Production
Adult Life History
Juvenile Life History
Biochemical-Genetic Characteristics
DiseaSeS

References

Ten categories of information based on the Northwest Power Planning Council comments on the
1985 SAR were addressed. A list of the standard tables developed to address these categories, and
a key to the two letter codes used to identify them throughout the document, follows at the end of
this section.

1. Species  and Strain

Maps were used to depict spawning, rearing, and hatchery locations for at least one anadromous
species per subbasin. A complete set of these maps may be found in the 1990 Subbasin Production
Plans.

2. Timing  of Runs

Charts also developed for the 1990 Subbasin Production Plans were used to depict the freshwater
life history of the salmon and steelhead. Peak dates were added when available. Available
information that related to adult migration timing (such as jaw tags, radio telemetry, pit tags, freeze
brands) was summarized. These timing charts also addressed incubation, rearing, and emergence
times.

3. Disease Status and Tolerance

Diseases with management importance, as defined  by the Model Comprehensive Fish Health
Protection Program for the Pacific Northwest (Weld  et al. 1987),  were listed in the standard table
coded “TD”. These diseases are generally those that restrict stock transfers. In some cases
agencies reported more comprehensive lists. Any known subbasin  specific information on resistance
or treatment response was cited in the text.



4. Stock Size, Stock Recruitment

Accounting for the number of recruits per spawner fmt requires an estimate of the total number of
Age-specific return data for a series of years is then needed to track the recruits.

rz=age composition table code “RN” reports a breakdown of spawner escapement by total age.
Age specific estimates of sport catch (code RS), hatchery rack (code RH), and subbasin totals (code
RB), were also generated when possible.

In the special case of summer steelhead, the total age assigned may have been the eventual total age
of the fish at maturity in the spring. Steelhead needing such a projected total age might include
steelhead non-lethally sampled in August at a weir or ladder during the first calendar year of their
two year run span. These fish would not be spawning until the following spring. Such data was
only reported if it was considered an adequate sample for describing the age composition of the run
at maturity.

Estimates of the total number of smolts were included in standard table (code JM) that reports
outmigration totals by season and brood year.

5. Freshwater and Ocean Migration Characteristics

Residualism was described in tables of age composition (code AC) that included freshwater age.
Anything known about non-anadromous populations existing in sympatry with anadromous forms
was discussed in the text.

Ocean and river distribution data are, with few exceptions, only available from coded wire tags
recovered during fisheries not designed to scientifically sample distribution. This report focused on
providing a subbasin  specific guide to the available coded wire tag groups, including their number
and size at release (table code TR). Numerous reports available from the Pacific States Marine
Fisheries Commission and the Pacific Salmon Commission detail aspects of time and place of
recovery for any coded wire tag code of interest.

6. Survival and Fecundity

Actual measurements of survival by life stage are extremely rare and most subbasin  specific data are
described in a text format.

Fecundity data are also rare, and infrequently measured even in hatcheries. When such data was
available, it was reported in standard table “AF.” Fecundity data are usually a measure of total egg
take divided by the number of females spawned. Sometimes the total egg take figure itself is based
on old fecundity estimates multiplied by the number of females.

The proportion of females in a brood’s various age classes are reported in a table coded “AS”. The
“Total % Female” value in this table is based on the age composition of a brood, weighted by the
” 96 Female” in each age class (unless otherwise stated). For example, if 10% of a coho brood
returned at two years of age, the rest as three year olds, all of the jacks were male, and fifty percent
of the adults were female, then:

(.lO x 30) + (30 x .50) = .45

Forty-five percent of the accounted for brood was female.
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I%; “N>reported in this table is the sum of the fish belonging to the brood that were actually aged
.

7. Age and Size Composition, Life Stage Tii

The timing of early life stages was reported in charts developed for the Subbasin  Production Plans.
These charts (coded TI’) depict the freshwater life history of the s&non and steelhead.

Length was the most universaliy  measured parameter of smolt size. Mean length, range, and
sample size basis were displayed for outmigrating smolts (table code SL). Such data may reflect
rearing conditions or the timing of outmigration sampling, therefore a reference was included
directly in these tables.

The life history trait of freshwater/ocean age combinations was displayed in standard table “AC”.
In this and other tables, the number of years of freshwater residence is denoted by the number
displayed before a decimal point. The balance of the total age in years (usually equivalent to the
number of years of saltwater residence) follows the decimal point. Thus a coho jack salmon would
be described as a “2.0”,  a three year adult a “2.1 ‘I.

The “N” column in the table reports the sum of fish belonging to a brood that were aged. This was
a crude measure of confidence, because each of the run years summed could have had a different
sampling rate. Note the size of entire brood was reported elsewhere.

Adult length data was displayed utilizing the above freshwater-ocean age specific format. Methods,
sample size and standard deviations are also included in standard table code “AL”. Because the
availability  of weight data is rare, no standard tables were developed to report this data.

8. Current Rearing and Release Methods (Hatcheries)

Standard table code “TR”, based on a Washington Department of Fisheries format reports most of
the information concerning hatchery releases. The use of a uniform set of definitions for the ‘Life
Stage’ at release column proved impossible, both between, and within some states. The states
therefore defmed the terms they used for this table.

Outplanting  was described in the hatchery release table. The reporting of all hatchery releases in
the Columbia Basin  in a common format, on 8.5 x 11 inch paper led to less detail than is available
in the assorted source databases. Further CIS development will likely allow additional detail for this
table. For instance in the ‘Release Site’ field, where presently only the common name of the creek
or river of release is listed.

9. Anatomical and Biochemical Traits

A collection of electrophoretic tables from major published works in the Columbia Basin were
collected and appear as appendices. These tables were reproduced verbatim, and reflect the
nomenclature used by researchers to report allele frequencies at their time of publishing. Efforts
have subsequently been made by the American Fisheries Society to standardize the reporting of this
type of information. The availability of meristic data was noted for the applicable subbasins.

10. Genetic Variability, Straying

Emigration and immigration  were described in a standard table format proposed by Idaho (standard
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table codes Al3 and AI). These tables report the number of carcasses examined for coded wire tags
at hatcheries and during spawning ground surveys, the number of tags recovered, and an expanded
“total number estimated” based on the numbers reported by PSMFC. Approximately 4,600
individual coded wire tag codes have been released to date in the Columbia River Basin, the bulk of
these into Washington and Oregon waters. Harvest recoveries were not listed in the standard form
of the these tables.

Standard, and Non-standard  Table Codes.

A collection of standardized tables conveyed the above information. An upper case, two letter code
identifies the category of these tables. The standard table codes are as follows:

NPPC habitat quality
Returns back as Natural spawners.
Returns back to a Hatchery. 99% of the time these are rack returns, but a few places
with 100% marking have made splits between marked and unmarked fish.
Tribal catch in the subbasin
Sport catch in the subbasin.
Subbasin  grand  total, (subbasin catches, natural and hatchery escapement).
Number of juvenile migrants
Length of smolts
Age composition (freshwaterocean)
Percent females by brood year and age class
Mean fork length by brood year and age class
Mean fecundity by brood year and age class
Hatchery releases by brood year
Emigration of tagged fish
Immigration of tagged fish
Parasites and diseases
Distribution, present/potential and absence figure
Subbasin plan bar chart of life stage timing

Deviations from the standard formats, (i.e. run years instead of brood years), are identified with a
third lowercase letter such as: RS-a or RS-b.

Tables for categories of information without standardized formats also have a third lowercase letter,
and were coded as follows:

TS-a, etc. Survival tables, any life stage
ST-a, etc. Non-standard Smolt Timing information
AT-a, etc. Non-standard Adult Timing information
AH-a, etc. Adult Harvest information, i.e. Ocean or mainstem
ET-a, etc. Egg Take data
AW-a, etc. Mean weight by brood year and age class
JC-a, etc. Juvenile age Composition
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RESULTS

The results of this project are contained in five volumes.

Volume I includes the following Oregon
subbasins below Bonneville Dam:

Lower Columbia
Mid-Willamette
Clackamas
Molalla
lYilalat.ill
Coast Range
SalltiMl
Mckenzie
Coast Fork
Long Tom
Middle Fork
Sandy
Hood River

Volume III includes the following Washington
subbasins below McNary Dam:

Lower Columbia
Grays
Elochoman
cowlitz
Kalama
Lewis
Washogal
Wind
White Salmon
Klickitat

Volume V includes the following Idaho subbasins:

Cleatwater
Mainstem
South Fork
Mid Fork
Locksa
Selway

Volume II includes the following Oregon
subbasins above Bonneville Dam:

15 Mile
Deschutes
John Day
Umatilla
Grande Roncle (incluclmg data for Washington)
Imnaha

Volume IV includes the following Washington
subbasins above McNary Dam:

Walla  WaUa (including data for Oregon)
Snake
Tucannon
Yakima
Upper Columbia
Wenatchee
Elltiat
Wells
Methow
Olcuroagan

Salmon River
Lower Mainstem
Little Salmon
Mid-Mainstem
Upper Mainstem
Lemhi
Headwaters
South Fork
Pahsimeroi

The following Tables 1 through 6 summarize, by species, the presence or absence of the
standardized (and some non-standardized)  tabular data for the Washington subbasins below McNary
Dam. Tables 7 through 12 cover the region above McNary Dam.
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Table 1. Summary of tabular information on spring chinook salmon in ten Washington subbasins.

LowerLower hYShYS Ekho-Ekho- cowlitz Kdamllcowlitz Kdamll LewisLewis wdmu- Wd whitewdmu- Wd white Klick-Klick-

coIuttt-coIuttt- marlmarl IdId s+onS+On itatitat
bitbit

HARmATHARmAT dd // JJ JJ

SUBBASINSUBBASIN // JJ
DISTRIRUTIONDISTRIRUTION

PRODUCI’IONPRODUCI’ION

HATCHERYHATCHERY // 44 // JJ //
RELEASESRELEASES

HATCHRRYHATCHRRY // // JJ // JJ
REIVRNSREIVRNS

SUBBASINSUBBASIN

HARVESTHARVEST

SPORTSPORT dd // JJ JJ 8f8f

TRIBALTRIBAL JJ

ADULT LIFJlADULT LIFJl

HISTORYHISTORY

# SPAWNERS# SPAWNERS JJ // // JJ

TOTAL  SUBBASINTOTAL  SUBBASIN JJ JJ JJ JJ //
RETURNSRETURNS

LENGTHLENGTH // dd //

AGE  COMP.AGE  COMP. JJ // JJ //

SEX RATIOSEX RATIO JJ // // dd

PEcuNDITYPEcuNDITY

IMMIGRATIONIMMIGRATION // // JJ JJ

EMIGRATIONEMIGRATION // // //

JUVRNILRLIFEJUVRNILRLIFE

HISTORYHISTORY

TIMINGTIMING JJ

SMOLTSMOLT

LENGTHLENGTH

I SMOLTSI SMOLTS

BIOCHEMICALBIOCHEMICAL JJ JJ

DISEASEDISEASE // // // // //
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Table 2. Summary of tabular information on fall chinook salmon in ten Washington subbasins.

LowerLower GraysGrays EhxheEhxhe cowlitz Khmscowlitz Khms LewisLewis wdlou-  Wd whitewdlou-  Wd white Klick-Klick-

Colum-Colum- manman dd _ Sdmon_ Sdmon itatitat

hiihii

HABRATHABRAT // // // dd // // // JJ

SUBBASINSUBBASIN

DJSTRIBUTIONDJSTRIBUTION

PRODUmONPRODUmON

HATCHERYHATCHERY // // // // // JJ // JJ

RELEASESRELEASES

HATCHERYHATCHERY // // JJ JJ // // JJ JJ //

RElTJRNSRElTJRNS

SUBBASIN  HARVESTSUBBASIN  HARVEST

SPORTSPORT

TRIBALTRIBAL

ADULT LIFE HISTORYADULT LIFE HISTORY

X SPAWNERSX SPAWNERS 44 // // // // // JJ JJ //

TOTAL  SUBBASINTOTAL  SUBBASIN

RETURNSRETURNS

LENGTHLENGTH dd // // // // // // //

AGE  COMP.AGE  COMP. // // JJ // JJ // // //

SEX  RATIOSEX  RATIO // // // // // // // JJ

PEcuNDrrYPEcuNDrrY

IMMXGRATIONIMMXGRATION // // JJ // // // // JJ

EMIGRATIONEMIGRATION // // JJ JJ dd // JJ

JWENJLELIPEJWENJLELIPE

HISTORY

TIMING / J

SMOLT / / J

TIMING / J

SMOLT / / J

LENGTH

Y SMOLTS / J /

BIOCHB?dICAL

DISUSE / J J / / /
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Table 3. Summary of tabular information on coho  salmon in ten Washington subbasins.

LowerLower GraysGrays Eloch*Eloch* cdikcdik KalrmaKalrma LewisLewis washou-  Wd Waitewashou-  Wd Waite Klick-Klick-
c01um-c01um- manman PJPJ S&nonS&non itatitat
bibi

HABITATHABITAT // JJ // // JJ JJ JJ

SUBBASJNSUBBASJN

DISTRIBUTIONDISTRIBUTION

PRODUCTIONPRODUCTION

HATCHERYHATCHERY JJ JJ // JJ JJ JJ // // //
RELEASESRELEASES

HATCHERYHATCHERY JJ // // // JJ JJ //
RElTJRNSRElTJRNS

SUBBASJNSUBBASJN

HARVESTHARVEST

SPORTSPORT // JJ

TRJBALTRJBAL

ADULT LIFEADULT LIFE

HISTORYHISTORY

# SPAWNERS# SPAWNERS //

TOTAL  SUBBASINTOTAL  SUBBASIN



Table 4. Summary of tabular information on chum salmon in ten Washington subbasins.

LowerLower GraysGrays Eloch&Eloch& COWlikCOWlik KahnaKahna LCWiSLCWiS washou-  wind whitewashou-  wind white Klick-Klick-
colum-colum- mmmm &d&d Sc$monSc$mon itatitat
hiihii

HABITATHABITAT

SUBBASINSUBBASIN

DJSTRIBUTIONDJSTRIBUTION

PRODUmONPRODUmON

HATCHERYHATCHERY JJ JJ

RELEASESRELEASES

HATCHERYHATCHERY

REWRNSREWRNS

SUBBASINSUBBASIN

HARVESTHARVEST

SPORTSPORT //

TRIBALTRIBAL

ADULT LIFEADULT LIFE

HISTORYHISTORY

# SPAWNERS# SPAWNERS //

TOTAL  SUBBASINTOTAL  SUBBASIN

RETURNSRETURNS

LENGTHLENGTH JJ //

AGE  COMP.AGE  COMP. // //

SEX RATIOSEX RATIO // //

FECUNDITYFECUNDITY

IMMIGRATIONIMMIGRATION

EMIGRATIONEMIGRATION

JWBNILELIFEJWBNILELIFE

HISTORYHISTORY

TIMINGTIMING

SMOLTSMOLT // //

LENGTHLENGTH

I SMOLTSI SMOLTS

BIOCHEMICALBIOCHEMICAL

DISEASEDISEASE
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Table 5. Summary of tabular information on summer steelhead in ten Washington subbasins.

LowerLower GraysGrays Elocho-Elocho- cowlikcowlik KalamsKalams LewisLewis Washw- Wind WhiteWashw- Wind White Klick-Klick-

Colum-Colum- manman 44 St+mSt+m itatitat

bibi

HABITATHABITAT // JJ // // 44 JJ //

SUBBASINSUBBASIN

DISTRIBUTIONDISTRIBUTION

PRODUCTIONPRODUCTION

HATCHERYHATCHERY JJ JJ JJ 44 JJ // // //

RELEASESRELEASES

HATCHERYHATCHERY // // JJ
REITJRNSREITJRNS

SUBBASINSUBBASIN

HARVESTHARVEST

SPORTSPORT JJ // // JJ JJ

ADULT LIFEADULT LIFE

HISTORYHISTORY

t SPAWNERSt SPAWNERS

TOTAL  SUBBASINTOTAL  SUBBASIN

SMOLTSMOLT // //
LENGTHLENGTH

I SMOLTSI SMOLTS //

BIOCHBMRXLBIOCHBMRXL //

DISEASEDISEASE // // // // JJ JJ //
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Table 6. Summary of tabular information on winter steelhead in ten Washington subbasins.

LowerLower GraysGrays Eloch*Eloch* ChdikChdik KalamsKalams LewisLewis Washou-Washou- WindWind WhiteWhite Klick-Klick-

Colum-Colum- manman dd S&nonS&non itatitat

hiihii

HABITATHABITAT // JJ // JJ // // // JJ

SUBBASINSUBBASIN JJ JJ // //

DISTRIBUTIONDISTRIBUTION

PRODUCTIONPRODUCTION

HATCHERYHATCHERY // JJ JJ JJ JJ JJ JJ //

RELEASESRELEASES

HATCHERYHATCHERY JJ JJ //

RETURNSRETURNS

SUBBASINSUBBASIN //

HARVESTHARVEST

SPORTSPORT // JJ // JJ // JJ

ADULT  LIFBADULT  LIFB

IMMIGRATIONIMMIGRATION //

EMIGRATIONEMIGRATION //

JUVENILE  LIFEJUVENILE  LIFE

HISTORYHISTORY

TIMINGTIMING // // 44 // JJ

SMOLTSMOLT // //

LENGTHLENGTH

# SMOLTS# SMOLTS // //

BIOCHBMICALBIOCHBMICAL

DISEASEDISEASE // // // // // // // //
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Table 7. Summary of tabular information on spring chinook salmon in ten Washington subbasins.

ADULT LIFEADULT LIFE



WallaWalla SnakeSnake Tucan-  YakimsTucan-  Yakims UpperUpper wenat-  E&atwenat-  E&at WellsWells MethowMethow OLallO-OLallO-

W&W& nonnon Colum-Colum- checchec kwkw
hiihii

HABRAT=AT // // //

SUBBASINSUBBASIN

DJSTRIBUTIONDJSTRIBUTION

PRODUCX’IONPRODUCX’ION

HATCHERYHATCHERY //

SUBBASINSUBBASIN

ADULT LIFEADULT LIFE

IMMIGRU’IONIMMIGRU’ION

EMIGRATIONEMIGRATION

JUVENILEJUVENILE

LJFBHJSTORYLJFBHJSTORY

TIMINGTIMING

SMOLTSMOLT

LENGTHLENGTH

I SMOLTSI SMOLTS

BIOCHBMICALBIOCHBMICAL

DISEASEDISEASE

Table 8. Summary of tabular information on summer chinook in ten Washington subbasins.
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Table 9. Summary of tabular information on fall chinook salmon in ten Washington subbasins.

Walla

Walla

Snake TUCan-

non

YlikinV Upper Wenat- Entiat Wells Methow OkJlllO-

Colum- chec b-n
bia

HABRAT

SUBBASIN

DISTRIBUTION

PRODUCI’ION

HATCHERY

RELEASES

HATCHERY

SUBBASIN I

SPORT

TRIBAL

ADULT LJFE

HISTORY

# SPAWNERS

TOTAL

SUBBASIN

REI-URNS

LENGTH

AGE  COMP.
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Table 10. Summary of tabular information on coho salmon in ten Washington subbasins.
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Table 11. Summary of tabular information on sockeye salmon in ten Washington subbasins (the
Okanogan subb&in  still to be completed).
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LOWER COLUMBIA SUBBASIN

Chum Salmon

GEOGRAPHIC LOCATION

The Lower Columbia River Subbasin  encompasses the Columbia River from its mouth to Bonneville
Dam at RM 146, including tributaries that are not covered by individual subbasins of their own.
Tributaries not covered in other subbasins that historically contributed significantly to the total
production of chum from the Columbia River include the Chinook and Deep Rivers, Crooked, Jim
Crow, Skamokawa, MilI, Abernathy, Germany, Coal, Salmon, Duncan, Hardy and Hamilton
creeks.

The Chinook River enters the Columbia River at River Mile (RI@ 4, three miles east of the town of
Chinook. Deep River enters the Columbia at RM 20 on Grays Bay. Smaller tributaries that enter
the Columbia and supported chum runs include Crooked Creek @M 21 one mile east of the Grays
River), and Jim Crow Creek (RM 29 at the town of Brookfield, Washington). The headwaters of
both Crooked and Jim Crow Creeks originate on Elk Mountain. Skamokawa Creek enters the
Columbia at RM 33, Mill Creek at RM 54 just east of Oak Point, Abernathy Creek at RM 54,
Germany Creek at RM 56 near the town of Stella, Coal Creek at RM 60, Salmon Creek at RM 87
about 10 miles west of Vancouver, Hardy and Hamilton creeks both at RM 142. A former
production area in lower Duncan Creek was reduced to minor importance by a dam built in 1964
(WDF,  1973). Tributaries lumped into this subbasin  vary widely in size and character. Most of
these streams are relatively short in length with Jim Crow the shortest at 5 miles and Salmon Creek
the longest at 26 miles in length. Most of these areas except Hardy and Hamilton Creeks have only
small runs, if any, at present (WDF,  1973).

Sea Resources and the Abernathy Hatchery have both developed runs of chum. Sea Resources
Hatchery is located on the Chinook River.

ORIGIN

Chum are native to the lower Columbia River tributaries. However, due to low numbers of native
chum, Hood Canal and Willipa Bay stocks have been used for supplementation including fry
releases from egg boxes on Abernathy, Germany, and Skamokawa Creeks and eyed egg plants into
Hamilton Springs, a tributary of Hamilton Creek (Allen, 1983). Hood Canal stock eggs were used
because native Columbia River stock eggs were hard to find in significant numbers. Based on
subsequent spawning ground surveys, success of these programs seems to be minor. Howell et al.
(1985) report a run of chum developed from Willapa Bay stock (Nemah  River) at the private Sea
Resources Hatchery. The first chum egg collection at Chinook River was in 1918 (WDF,  1951).
Sea Resources Hatchery began operation in 1895. The 1986 brood egg box program at Abernathy
Hatchery utilized Willapa Bay chum (Fiscus,  1991).

DISTRIBUTION

Chum salmon are found in the lower sections of tributaries flowing into the Columbia River below
Bonneville Dam. Primary wild production areas where annual stream surveys are conducted include
the Grays River subbasin  and Hardy and Hamilton Creeks.

WDF LOWER COLUMBIA 1



PRODUCTION

Chum runs throughout the Columbia River drainage have declined drastically from their former
abundance. Washington Department of Fisheries estimated escapement of chum in some lower
Columbia River tributaries in 1951. Those estimates include Abernathy (300), Coal (400)) Mill and
Germany (both l,OOO),  Crooked and Jim Crow (1,200),  Skamokawa (3,000) and Salmon Creek to
Bonneville (4,000). Today the composite Columbia River run is reduced to less than 0.5 percent of
historic levels with returns averaging in the neighborhood of 2,000 fish (NPPC,  1986). Habitat
degradation caused by forest and agricultural practices, urbanization and pollution, along with heavy
fishing mortality contributed to the decline (WDF,  1990). The outlook for Columbia River chum is
not good (Chaney and Perry, 1976) since the runs have not responded to reduced fishing
exploitation (Fulton,  1970).

The number of chum spawning annually in the area near Bonneville Dam, chiefly in Hardy and
Hamilton Creeks, averaged about 1,000 fish from 1967 - 1971 (WDF,  1973). Hardy Creek chum
natural spawn escapement from 1979 - 1985 brood years averaged 205 ranging from a low of 10 for
the 1979 brood to a peak of 802 for the 1984 brood. Hardy Creek chum natural spawn escapements
by age and brood year are listed in Table 1.

Hamilton Creek natural spawn escapement from 1979 - 1985 brood years averaged 111 ranging
from a low of 15 for the 1979 brood and a peak of 359 for the 1982 brood. Hamilton Creek chum
natural spawn escapements by age and brood year are listed in Table 2.

Sea Resources Hatchery chum returns from 1986 - 1990 return years were 74, 92, 345, 247, and
1,055 fish, respectively. However, Sea Resources chum returns by age and brood year are
unavailable.

Abernathy Hatchery chum returns in 1990 were 142 fish. In addition, an estimated 100 fish
spawned naturally in Abernathy Creek in 1990. Two complete surveys were made in 1990 to
document the natural spawning from 1986 brood Willapa Ray stock chum released from the
Abernathy egg box program. The 1990 natural spawn counts were well above the recent years
background levels. These levels for 9 of the 10 years between 1980 and 1989, averaged less than
one chum during single spawning ground surveys on the lowermost 0.4 miles of Abernathy Creek
(Fiscus,  1991).

No sport harvest of chum occurs in the smaller Lower Columbia River tributaries.

ADULT LIFE HISTORY

Run size. catch and escanement

Chum salmon are not generally harvested in the ocean commercial and recreational fisheries. A few
fish have been caught off of central Alaska (Johnson et al. 1976).

Maximum historical chum landings for the Columbia River have been estimated as high as 697,000
fish in 1928 (Northwest Power Planning Council, 1986). In 1942, landings were 425,000 fish but
by 1955 they had diminished to 10,000 fish. Since 1965, commercial landings have been less than
2,000 fish annually (Columbia Fish Runs and Fisheries, 1988). There is no data with which to
determine what portion of these catches were from specific tributaries.
harvested in the mainstem  by a variety of methods.

Historically chum were
Today chum are harvested in mainstem  gill net

fisheries as incidental catch during late fall seasons targeting on late coho. Local biologists familiar
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with the fisheries and spawning ground assessments in Washington suggest the harvest rate may
approximate 35 to 50 percent (WDF,  1990). No freshwater recreational harvest occurs in the lower
Columbia River tributaries.

Lower Columbia River chum have not been coded wire tagged and there have been no stray tag
recoveries in the Lower Columbia River subbasin.

Time of Migration

Adults migrate into the Columbia River from mid-October through November (WDF,  1990).

Snawninn  Period

Peak spawner counts generally occur in mid-December in Hardy and Hamilton Creeks (Howell et
al. 1985).

Snawnine  Areas

Chum salmon are found in the lower sections of tributaries flowing into the Columbia River below
Bonneville Dam. Wild production areas where annual stream surveys are conducted include the
lower 0.7 miles of Hardy Creek and the lower 1.0 miles of Hamilton Creeks.

Ape comnosition

Chum return as three-year-old to six-year-old adults with three-year-old and four-year-olds usually
the dominant age classes. Columbia River chum do not return as two-year-old jacks (Howell et al.
1985). Tables 3 and 4 list the age composition percentages by brood year and freshwaterocean
rearing for chum returning to Hardy and Hamilton Creek spawning grounds, respectively.

SexR a t i o

Females comprised 47 - 67 percent of the chum returning to Hardy Creek spawning grounds
between 1979 - 1985 brood years. The percent females by brood year and freshwater.ocean  rearing
ages for Hardy Creek natural spawners are presented in Table 5.

Females comprised 27 - 67 percent of the chum returning to Hamilton Creek spawning grounds
between 1979 - 1985 brood years. The percent females by brood year and freshwaterocean rearing
ages for Hamilton Creek natural spawners are presented in Table 6.

The mean fork length by brood year, sex, and freshwaterocean rearing ages of Hardy and Hamilton
Creek natural spawners for 1977 - 1987 brood years are available in Tables 7 and 8.

Fecundity

Fecundity averaged 2,241 eggs per female at Sea Resources Hatchery on the Chinook River between
1984 - 1987 (Howell et al. 1985). Other fecundity data is not available.

WDF LOWER COLUMBIA 3



JUVENILE LIFE HJSTORY

Time of Emergence

Time of emergence is estimated to be early spring; mid March to early April.

Time. age and size at migration

Juvenile chum migrate to sea as zero-age smolts (Hart, 1973). Skamokawa Creek 1978 brood chum
averaged 38 mm and ranged from 36 - 40 mm. Table 9 lists the lengths of juvenile chum from
stick seining Skamokawa Creek between March 16 - May 18, 1979. Length data of other natural
chum smolts is unavailable. The number of natural juvenile chum salmon that migrate from the
Lower Columbia River tributaries is also unavailable. Hatchery release information is available in
Table 10.

Survival Rate

Survival rate information is unavailable.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Lower Columbia River tributaries are unavailable.
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Table 1 (RN-l). Total natural escapement of chum in Hardy Creek by brood year.

Total Age

Brood
YtZU

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

3

10

151

21

86

0

162

15

7

13

4

311

0

95

14

89

115

640

7

164

5

0

20

0

3

0

18

12

0

0

Total

10

249

35

193

127

802

22

Adult
Total

10

249

35

200

193

802

22

Age based on scale reading analysis.
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Table 2 w-2). Total natural escapement of chum returning to Hamilton Creek by brood year.

Total Age

Age by scale reading analysis.
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Table 3 (AC-l). Age composition percentage (freshwater.ocean)  by brood year for chum spawning
naturally in Hardy Creek.

Age Composition (%)

II Brood
YfZU

1978

0.5

II 1979 3 1.00 I 0 0
I I I II

1980 47 60.64 38.15 1.20

1981 10 60.00 40.00 0

1982 44 44.56 46.11 9.33

1983 62 0 90.55 9.45

1984 247 20.20 79.80 0

1985 6 68.18 31.82 0

Age based on scale reading analysis.
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Table 4 (AC-2). Age composition percentage (freshwater. ocean) by brood year for chum spawning
naturally in Hamilton Creek.

Age Composition (%)

BroodBrood NN 33 44 55
YearYear

1978

19791979 55 46.6746.67 53.3353.33 00

19801980 2121 44.5944.59 55.4155.41 00

19811981 1616 62.0062.00 28.0028.00 10.0010.00

19821982 140140 29.2529.25 64.3564.35 6.416.41

19831983 2626 16.3616.36 76.3676.36 7.277.27

19841984 9292 17.3517.35 80.1080.10 2.552.55

19851985 88 20.0020.00 80.0080.00 00

19861986

1987

19881988 I I I

Age based on scale reading analysis.Age based on scale reading analysis.
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Table 5 (AS-l). Percent females by brood year and age class (freshwater.ocean)  for chum spawning
naturally in Hardy Creek.

% Females

Age based on scale reading analysis.
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Table 6 (AS-2). Percent females by brood year and age class (freshwaterxxean)  for chum spawning
naturally in Hamilton Creek.

% Females

Brood
Y&II-

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

N

3

14

7

79

7

55

5

0.3

66.67

87.50

50.00

60.00

25.00

68.75

33.33

50.00

1.00

0.4

50.00

53.85

50.00

56.57

30.00

58.67

80.00

64.52

0.5

0

0

0

45.45

0

0

0

Total %
Females

60.00

66.67

43.75

56.43

26.92

59.78

62.50

Age based on scale readiig analysis.
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Table 7 (AL-a). Mean fork length by brood year and age class (fieshwater.ocean)  for female chum
spawning naturally in Hamilton and Hardy Creeks.

Mean Fork Length (cm)

N 1 4

St. Dev. --- 2.60

1982 66 73 75

N 30 20 10

St. Dev. 7.00 3.30 5.00

1983 62 69 75

N 1 75 1
St. Dev. --- 4.40 ---

1984 65 69

N 59 129

St. Dev. 4.90 3.90
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Table 7 (cont.) Mean fork length by brood year and age class (freshwater.ocean)  for female chum
spawning naturally in Hamilton and Hardy Creeks.

Mean Fork Length (cm)

Brood 0.3
Y&U

1985 64

N 5

St. Dev. 2.70

1986 68

N 3

St. Dev. 7.80

1987 63

N 5

St. Dev. 3.10

Age based on scale reading analysis.

0.4 0.5

72

4

4.60

70

38

3.80
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Table 8 (AL-b). Mean fork length by brood year and age class (freshwaterxxean)  for male chum
spawning naturally in Hamilton and Hardy Creeks.

Mean Fork Length (cm)

Brood 0.3 0.4 0.5
Y&U

1978 82 84

N 43 2

St. Dev. 3.60 1.40

1979 70 89 82

N 2 1 1
St. Dev. 9.20 ---

1980 78 80

N 13 17

St. Dev. 4.20 2.90

1981 76 78 82

N 1 5 1
St. Dev. -we 4.10 ---

1982 72 80 84

N 30 17 10

St. Dev. 3.00 2.90 5.20

1983 76 78 86

N 1 75 4

St. Dev. --- 4.70 5.60

1984 72 78 79

N 43 111 1
St. Dev. 5.80 5.00 ---
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Table 8 (cont.). Mean fork length by brood year and age class (freshwater.ocean)  for male chum
spawning naturally in Hamilton and Hardy Creeks.

Mean Fork Length (cm)

Age based on scale reading analysis.
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Table 9 (SL). Lengths of juvenile chum salmon from Skamokawa Creek, 1979.

Location and No. Length I-@ Reference
Y= Fish ave. (mm) range  (mm)

Standardand 10 38.0 36-40 “Spring seining of 1978 brood wild fall
McDonald chinook juveniles on the Kalama River,
Creek to Grays River, and Skamakawa Creek.

mouth, 1979 WDF memorandum from Nancy Bluestein
to Don McIsaac,  December 11, 1979.

Six stick seining trips were made on Skamokawa  Creek between March 16-May 18, 1979. Though
the seining trips were primarily to evaluate fall chinook natural production, chum were also
enumerated and a subsample was measured. Average length and range may reflect rearing and/or
outmigration size patterns.
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LOWER COLUMBIA RIVER

Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION

The Lower Columbia River forms the border between Oregon and Washington and although the
drainage of this subbasin includes tributaries within both Oregon and Washington, this report will
focus only on Lower Columbia tributaries within Washington. The Lower Columbia is defined as
the Columbia River from its mouth to the Bonneville Dam at river mile (RM.)  146. Combined in
this report are many tributaries not covered by their own individual subbasin report including: Coal
Creek (RM 56.4, drainage of 26.9 Square miles), Abernathy Creek (RM 54.3, drainage of 28.7
square miles), Germany Creek (RM 56.2, drainage of 22.5 square miles), Mill Creek (RM 53.9,
drainage of 29.1 square miles), Skamokawa Creek (RM 33.3, drainage of 50.6 square miles), and
Hamilton and Salmon creeks. Each of these tributaries is generally small in terms of length and
drainage area although they each differ widely in size and character. The lower reaches of these
tributaries are usually tidally influenced with most emptying into broad sloughs. This tidal action
can be detected throughout the entire length of the Lower Columbia due to its flat gradient.

ORIGIN

Most of the tributaries of the Lower Columbia River have a natural stock, although one or more of
the Chambers Creek, Cowlitz and Beaver Creek hatchery-stocks have been introduced into most of
the tributaries so some genetic influence has probably been exerted on the wild stocks.

DISTRIBUTION

Table 1 lists spawning and rearing habitat, by quality, for Lower Columbia River steelhead based on
estimates from the Northwest Power Planning Council.

Winter steelhead are distributed throughout the tributaries of the Lower Columbia Subbasin.
Distribution on many streams is concentrated in the lower reaches.

PRODUCTION

Production Facilities

No steelhead hatcheries exist on any of the streams covered by this report. Steelhead hatcheries
which operate on major tributaries to the Lower Columbia and release fish into this subbasin  would
include the Skamania Hatchery on the Washougal River, Beaver Creek Hatchery on the Elochoman
River, and the Cowlitz Hatchery on the Cowlitz River, all of which are covered in other subbasin
reports.

Production Summarv

No data are available on wild smolt production although winter steelhead production is considered
low. The subbasin  covers a large geographic area and most of the lands contained within the
subbasin  have been used for forestry, agriculture and urban development which have all impacted
production within subbasin  streams.

Problems which have both eliminated anadromous fish in some streams and reduced production in
others would include the indiscriminate logging, destruction of riparian habitat by agricultural and
urban development, and non-point source pollution from agricultural and industrial development
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(Subbasin Plan 1990).

ADULT LIFE HISTORY

Run Size and Esca-pement

No data are available on lower Columbia steelhead.

Time of migration

Wild winter steelhead migration is generally from January through May, peaking in March although
migration varies on each individual stream. Figure 1 illustrates a generalized freshwater life history
for winter steelhead.

Harvest

Ocean catch of Lower Columbia River winter steelhead are unknown.

Sport harvest on the Lower Columbia will be divided into two categories: 1) sport catch within the
mainstem  Lower Columbia and, 2) sport catch within individual tributaries of the subbasin.

1) Sport harvest on the mainstem  Lower Columbia River accounts for a large number of steelhead
caught (winter and summer) although the vast majority are not from the Lower Columbia Subbasin
but are fish migrating upstream to other subbasins. Based on WDW permit-card harvest estimates,
harvest of winter steelbead  in the mainstem  lower river from 1980 through 1990 ranged from 423
steelhead in 1983-1984 to 1,473 fish in 1980-1981 (Table 2). Harvest of summer steelhead within
the mainstem  Lower Columbia for the same ten year period ranged from 751 steelhead  in 1980-1981
to 4,683 fish in 1988-1989 (Table 3).

2) Based on permit-card harvest estimates, sport catch of winter steelhead for all subbasin  tributaries
combined, averaged 453 fish annually from 1977 through 1986. Annual average sport catch within
individual subbasin  streams ranged from a low catch of 2 steelhead from the Chinook River to a
high of 196 fish from Germany Creek (Table 4).

There are no Indian fishing rights exercised in the small tributaries of this subbasin.

Suawnine  Period

Spawning is believed to occur from March through June with some variation among the individual
tributaries.

Spawning area

Wild winter steelhead are known to spawn in the following areas: Mainstem  Skamokawa Creek and
it’s tributaries, Mill Creek including the lower section of Little Mill Creek, mainstem  Abernathy
Creek and it’s tributaries, throughout Germany Creek and, the lower reaches of Coal Creek.
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Fecundity

No data are available for steelhead.

Age Composition

No data are available for steelhead.

No data are available for steelhead.

Sex ratio

No data are available for steelhead.

Survival rate

No data are available for steelhead.

JUVENILE LIFE HISTORY

El%

No data are available on egg production or egg to smolt survival.

Emergence

No data are available for steelhead.

Juvenile rearing

Juvenile rearing lasts approximately two years prior to ocean emigration. Juvenile steelhead
outmigration generally occurs from April through May at an average size of 160 mm.

Hatcherv  Releases

The streams and creeks of the Lower Columbia Subbasin has received hatchery smolts from the
Skamania, Beaver Creek, Chambers Creek and Cowlitz hatcheries. Hatchery releases within
individual streams is outlined in Tables 4-l 1.

Straying

No data are available for steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available for steelhead.

DISEASES

Disease history for smolts planted in the Lower Columbia Subbasin is presented in Table 12.

WDW LOWER COLUMBIA 3





Table 1 (HB-1). Estimated* amount of rearing and spawning habitat, by quality, of Lower
Columbia Subbasin  winter steelhead.

Area Excellent Good Fai? PoOlg Unknown Total Confidence

MileS 14.2% 40.9% 37.0% 7.9% 240.3 -Unknown

Acres 13.7% 48.0% 32.7% 5.7% 336.5 Unknown

*Northwest Power Planning Council estimates based on limited observations.
BRatings  of fair and poor may reflect natural physical features such as waterfall barriers, as well as
degradation caused by humans.

Source: Presence/absence database, NPPC 1991.

Table 2 (RS-a). Returns (sport catch/escapement) of winter steelhead to the Lower Columbia
Subbasin.

Return Year Sport Catch*  B ’

1980-81 1 1527
I

1983-84 1 677
I

1986-87 1 1202
I

1987-88 1 1148
I

1988-89 1 775
I

1989-90 1 1104

Escapement

No data

No data

No data

No data

No data

No data

No data

No data

No data

No data

Adult Total

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

*Sport catch includes mainstem  Lower Columbia and its tributaries.

BSport  catch on mainstem  river comprised mainly of steelhead migrating to other subbasins.

‘Sport catch only within tributaries of the Lower Columbia presented in Table 4.

Source: Sport Catch, Washington Department of Wildlife permit-cards.
Sport catch includes: Main Stem Lower Columbia, Germany Creek, Coal Creek, Abernathy
Creek, Salmon Creek, Skamotiwa Creek.
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Table 3 (RS-b). Sport catch of summer steelhead in the mainstem  Lower Columbia River.

Return Year Sport Catch*

1980 751

1981 1,225

1982 2,090

1983 1,694

1984 1,624

1985 2,728

1986 2,965

1987 4,821

1988 2,612

1989 4,683

1990 3,894

*Summer  steelhead are not indigenous to this subbasin  although some summer fish were introduced
into the subbasin, no further planting occurs and it is assumed very little if any natural
production occurs, thus the summer steelhead sport catch is from fish migrating upstream to
other subbasins.

Source: Sport catch from permit-card harvest estimates.

Table 4 (RS-c). Average estimates of annual winter steelhead catch in subbasin tributary streams,
1977-1986.

Source: Lower Columbia Subbasin Plan, 1990.
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Table 12 (I’D).  Parasites and diseases isolated at the hatcheries which reared Lower Columbia
steelhead smelts*.

Parasite Beaver Cr. Nanophetyus  sp.

Parasite Beaver Cr. Trichodina  sp.

Parasite Beaver Cr. Htxamita  sp.
Viral Beaver Cr. Igfectious  Hematopoietic Necrosis (IHN)

Viral Beaver Cr. EIBS d

*S~1~reaeasedintotheLowercO1umbiaweFealso~attheSlcdmaniaI-Tatchery1ocatedontheWashougalRiver.

‘Beaver Creek Hatchery is located on Beaver Creek, a tributary of the Elochoman River.

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease outbreak.

Source: WDW pathologist, Steve Roberts, 1991.

WDW LOWER COLUMBIA 14
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GRAYS SUBBASIN

Fall Chinook

GEOGRAPHIC LOCATION

The Grays River originates in the southeast Pacific County and flows southwest through Wahkiakum
County to its confluence with the Columbia River at River Mile (RM) 21. The lower six miles of
the river are a slough subject to tidal influence. The next six miles flow through a wide, flat valley
before entering the steep foothills. Most of the upper watershed flows through steep narrow
canyons in the rugged Willapa Hills. The entire basin encompasses 124 square miles.
Grays River Salmon Hatchery is located on the West Fork of the Grays.

ORIGIN

A native population of fall chinook was in existence on the Grays River prior to construction of the
Grays River Salmon Hatchery in 1960. Mixing of stocks very likely began to occur whet hatchery
supplementation was initiated in 1947 with the release of 100,090 tule fall chmook  fingerlings
(WDF,  1990). This supplementation and hatchery brood stock were a mix of local stock and
transfers from other hatcheries, primarily Spring Creek Hatchery. Brood stock for the Grays
Hatchery are collected at a rack and the remaining adults are passed upstream to spawn naturally.
In recent years, broodstock for Grays River Hatchery also has been collected from Grays River
spawning grounds and at other lower river spawning grounds and hatcheries. It is presumed there
are no differences between hatchery stock and naturally spawning populations, as no effort was, nor
is, being made to keep them separate.

DISTRIBUTION

Grays River mainstem  natural production extends from the head of tidewater upstream to above the
West Fork. Some spawning also occurs in the West Fork Grays River below the hatchery rack.

PRODUCTION

Hatchery production is the dominant component in the Grays River although some natural
production also occurs.

Tables 1 and 2 describe the amount of spawning and rearing habitat by quality, available in the
Grays River. This data was derived from the Presence/Absence database of Northwest Power
Planning Council, 199 1.

The Grays River fall chinook natural spawn escapement from 1978 - 1984 brood years averaged 869
with a low return of 411 for the 1978 brood and a peak of 2,079 for the 1984 brood. Natural
spawn escapements by age and brood year are presented in Table 3.

Grays River Hatchery fall chinook returns from 1976 - 1984 brood years averaged 619 with a low
return of 45 for the 1977 brood and a peak of 2,080 for the 1984 brood. Hatchery returns by age
and brood year are presented in Table 4.

Grays River tributary sport catch estimates between 1981 - 1988 return years averaged 156 adult fall
chinook, ranging from a low of 17 in 1983 to a high of 342 in 1987 based on punchcard and limited
actual sampling data. However, specific age and brood year analysis for Grays River sport catch is
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unavailable.

ADULT LIFE HISTORY

Run size. catch and escgmment

Gcean  commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the Grays River origin fall chinook.
Columbia River sport and commercial fisheries are managed to ensure attainment of hatchery egg-
take requirements.

Strays from other lower river hatcheries are not unusual. Table 5 lists Grays Hatchery origin fall
chinook stray coded wire tag recoveries beginning with the 1978 brood through to the 1988 brood,
and Table 6 lists the coded wire tags recovered within the Grays subbasin which originated outside
the Grays subbasin.

Time of Migration

Upstream migration begins from early August to early September depending partly on early fall
rains.

Soawning  Period

Natural spawning occurs between late September and mid-November, usually peaking in mid-
October.

SnawninP  Areas

Grays River mainstem  natural production extends from the head of tidewater upstream to above the
West Fork. Some spawning also takes place in the West Fork Grays River below the hatchery rack.

Aae Comnosition

Age ranges from two-year-old jacks to six-year-old adults with three-year-olds or four-year-olds
usually the dominant age class. Total age composition data is summarized in Tables 3 and 4.
Table 7 lists the age composition percentages by brood year and freshwaterocean  rearing for fall
chinook returning to the Grays River spawning grounds. Table 8 lists the age composition
percentages by brood year and freshwaterocean  rearing for fall chinook returning to the Grays
River Hatchery.

&tiQSex

Female fall chinook comprised 36 - 63 percent of the natural spawners in the Grays River between
1981 - 1984 brood years. The percent females by brood year and freshwaterocean  rearing ages for
Grays River natural spawners are presented in Table 9.

Female fall chinook comprised 31 - 43 percent of the fall chinook returning to the Grays Hatchery
etween 1981 - 1984 brood years. The percent females by brood year and freshwaterocean  rearing
ages for Grays Hatchery returns are presented in Table 10.

The mean fork length by brood year, sex, and freshwaterocean rearing ages of Grays River natural
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spawners for 1979 - 1983 brood years are available in Tables 11 and 12. The mean fork length by
brood year, sex, and freshwaterocean rearing ages for Grays Hatchery returns from 1978 - 1984
brood years are available in Tables 13 and 14.

Fecundity

Fecundity at the Grays Hatchery between 1983 - 1990 return years averaged 4,312 and ranged from
a low of 4,148 in 1983 to a high of 4,720 in 1990. Grays River natural spawn and Grays Hatchery
fecundity data by age and brood year is unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

Emergence times were estimated to be early April for naturally spawning fry, depending on time of
egg deposition and water temperatures (Howell et. al., 1985).

Time. age and size at migration

Hatchery release information for the Grays subbasin  by brood year is presented in Table 15.
Length data of 1978 brood natural fall chinook smolts from the Grays River is available in Table
16. The number of natural juvenile fall chinook salmon that migrate from the Grays River is
unavailable.

Survival Rate

Data not available.

BIOCHEMICAL-GENETIC CHARACTERISTICS

S&reck et al. (1986) determined from electrophoresis that Bonneville Hatchery fall chinook and
Stnina Creek Hatcherv (BPH)  had 11 similar isozvme gene freauencies and none dissimilar. They
did n%, however, a&y&z fall chinook from the Grayskatchery.

DISEASE

Bacteria and parasitic diseases found in the Grays Hatchery are listed in Table
Culture, Olympia)

16. (WDF Salmon
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Table 1 (HI&l).  Estimated amount of rearing and spawning habitat, by quality,  of the Grays River
fall chinook production area.

Distance/Area E x c e l l e n t  G o o d  Fai? Poof Unknown Total - Confidence

Miles (%) 31 69 00 00 31.9

Acres (%) 27 73 00 00 117.2

“Ratings of fair and poor habitat quality may reflect natural physical features  such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.

v, of the Grays River fall chinookTable 2 (HB-2). Estimated amount of rearing habitat, by quality
production area.

Distance/Area

Miles (%)

Acres (%)

E x c e l l e n t  G o o d  Faip POOP Unknown Total Confidence

100 00 00 00 6.5

100 00 00 00 11.8

“Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC , 199 1.
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Table 3 (RN). Total natural spawner escapement of fall chinook to the Grays River subbasin  by
brood year.

Total Age

Brood Year

1974

1975

1976

1977

1978

1979

1980

1981

1982

2

12

105

0

0

98

3

24

148

160

412

17

406

4

144

91

251

515

215

406

338

5

17

7

11

0

10

0

0

20

6

0

0

0

0

0

0

0

0

0

Total

411

790

627

423

862

Adult Total

126

399

685

627

423

764

I 1988 I 0 I I I I I I

Age based on scale reading analysis except:
1991 return year excludes 160 fish trapped and taken to Grays River Hatchery for
broodstock.
1981 and 1984 return years used Grays River Hatchery age composition.
1980 return year - adult proportion based on hatchery sampling.
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Table 4 (RH). Total hatchery returns  of fall chinook to the Grays River subbasin by brood year.

Total Age

Age based on scale reading analysis.

1987 return year includes only Grays River Hatchery stock.

WDF GRAYS 6
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Table 7 (AC-l). Age composition percentage (freshwater.ocean)  by brood year for fall chinook
spawning naturally in the Grays River.

Age Composition (%)

Age based on scale reading analysis.
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Table 9 MS-l). Percent females by brood year and age class (freshwater.-)  for fall chinook
@awn&g  naturally in the Gktys  River. -

Females (%)

.

Brood N 1.1
Yf3U

1976

1977

1978

1979

1980

1981 12 0

1982 5 0

1983 8 0

1984 8 0

1985

1986

1987

1988&

Age based on scale reading analysis.

1.2

34.67

50.00

40.00

40.00

14.63

1.3

58.33

83.33

66.67

33.33

41.67

61.11

1.4

100.00

0

0

100.00

60.40

1.5

0

0

0

66.67

Total %
Female

63.16

35.71

42.11

49.08
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Table 10 (AS-2). Percent females by brood year and age class (freshwaterxean)  for fall chinook
returning to the Grays River Hatchery.

Females (%a)

19871987

19881988

Age based on scale reading analysis.
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11 (AL-a). Mean fork length by brood year and
chinook spawning naturally in the Grays River.

Mean Fork Length (cm)

Age based on scale reading analysis.
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Table 12 (AL-b), Mean fork length by brood year and age class (freshwater.ocean)  for male fall
chinook spawning naturally in the Grays River.

Mean Fork Length (cm)

Age based on scale reading analysis.
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Table 13 (AL-c). Mean fork length by brood year and age class (freshwater.ocean)  for female fall
chinook returning to the Grays River Hatchery.

Age based on scale reading  analysis.
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Table 14 (AL-d). Mean fork length by brood year and age class (freshwaterxxean) for male fall
chinook returning to the Grays River Hatchery.

Age based on scale reading analysis.
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Table 16 (SL). Lengths of fall chinook smelts  from the Grays River, 1979.

Location and year No.
Fish

Length
ave.
(-1

Reference

West Fork and
mainstream Grays,

1979

90 40.2 “Spring seining of 1978 brood
wild fall chinook juveniles on

the Kalama River, Grays River
and Skamokawa Creek” WDF

memorandum from Nancy
Bluestein  to Don McIssac,

December 11, 1979.

Five stick seining trips were made on the Grays River between March 22-Apri126, 1979. Chinook
average length and ranges are based on those seining results and may reflect rearing and/or
outmigration size patterns.

Table 17 (TD). Parasites and diseases of fall chinook at the Grays Hatchery.

Disease type

Parasite

Parasite

Parasite

Parasite
(commensal)

Parasite

Bacteria

Bacteria

Hatchery Specific Pathogen

Grays Costia necatnk  (Costia)

Grays Trichodiniosis (Trichodina)

Grays Plisrophora  salmonue  (Plistophora)

Grays Epistylis

Grays Ichthyophthitius  multi~lis  (Ichthyopthirius)

Grays Yersinia  r-u&en’ (Enteric Redmouth)

Grays Aeromonous salmonicidu  (Furunculosis)
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GRAYS SUBBASIN

Coho

GEOGRAPHIC LOCATION

The Grays River originates in the southeast Pacific County and flows southwest through Wahkiakum
County to its confluence with the Columbia River at River Mile (RM) 21. The lower six miles of
the river are a slough subject to tidal influence. The next six miles flow through a wide, flat valley
before entering the steep foothills. Most of the upper watershed flows through steep narrow
canyons in the rugged Willapa Hills. The entire basin encompasses 124 square miles.

A number of tributaries of the Grays River have good to excellent coho production potential.
Among these are Hull, Fossil, and Mitchell Creeks, and the East, North, and South Forks of the
Grays River (WDF,  1973).

Grays River Hatchery is located 2.5 miles upstream from State Highway 4 on the West, Fork of the
Grays River. The hatchery is 21 miles from the mouth of the Columbia River. Grays River
Hatchery is the sixth hatchery constructed under the Columbia River Fisheries Development
Program and began operation in 1961.

ORIGIN

Washington Department of Fisheries (1951) reported Grays River had native late (Type-N) stocks.
The current hatchery program produces early (Type-S) coho. Most existing early (Type-S) coho
hatchery programs are considered linked, in varying degrees, to native Toutle River stock coho.
These fish provided the basis for the who rearing program, beginning in 1952, at the Toutle
Hatchery on the Green River. The hatchery program was very successful and, consequently,
surplus eggs were readily available for transfer to other stations. Because of extensive transferring
of eggs between most Columbia River facilities, releases considered to be of Toutle River ancestry
are probably a mixture of various early coho production (Howell et al. 1985).

DISTRIBUTION

Natural spawning occurs in most areas accessible to coho.

PRODUCTION

U.S. Fish and Wildlife Service surveys in 1936 and 1937 indicated coho were present in all
accessible tributaries of the Grays River, but no population estimates were made. Portions of the
watershed were being logged, and splash dams, log and debris jams, and logging through the
streams had probably already adversely affected fish production. Under the Columbia River
Fisheries Development Program some of these problems were addressed on an ad hoc basis and
production was extended by removing natural and man-made barriers. In 195 1, Washington
Department of Fisheries estimated coho escapement at 2,500 fish.

Tables 1 and 2 describe the amount of spawning and rearing habitat, by quality, available in the
Grays River. This data was derived from the Presence/Absence database of the Northwest Power
Planning Council, 199 1.

Subbasin  natural production potential was estimated to be 125,874 smolts using the Smolt Density
Model. Natural spawning is presumed of early stock coho, through anecdotal information, to be
quite low and subsequent juvenile production well below stream potential. Some natural production
of late stock coho exists but probably does not exceed 10 - 15 percent (Howell et al. 1985).
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Current production of coho at the Grays River Salmon Hatchery is limited by the need to rear fish
for the Toutle River program, whose hatchery was destroyed in the Mount St. Helens eruption.

The number of Grays River coho natural spawn escapement is unavailable. Grays River Hatchery
coho  returns from 1978 - 1988 brood years averaged 2,684 with a low return of 468 for the 1984
brood and a peak of 5,382 for the 1979 brood. Grays River Hatchery returns by-brood year and
age class are presented in Table 3.

Grays River tributary sport catch estimates between 1981 - 1988 return years averaged 68 adult
coho,  ranging from a low of 4 in 1981 and a high of 177 in 1984 based on catch records and limited
actual sampling data. However, specific age and brood year analysis for Grays River sport catch is
unavailable.

ADULT LIFE HISTORY

Run size, catch and escauement

Ocean commercial and recreational fisheries off the Oregon coast are the primary harvesters of early
coho. The Oregon troll fishery accounts for the highest percentage of the overall catch. Early coho
are distributed to coastal Oregon fisheries more heavily than their more northerly distributed late
cohorts. Based on coded-wire tagged releases of 1976 - 1978 brood late coho,  most of the harvest
occurs in the Washington and Oregon ocean fisheries. This reflects the catch distribution where the
Washington coastal late coho catch comprised 40 percent of the total harvest compared to 20 percent
for early coho  during 1979 - 1981. Late coho also contribute significantly to the lower Columbia
River commercial gill net fishery. Harvest rates have averaged 79 percent and 85 percent for early
and late coho  stocks, respectively, between 1983 and 1987. Columbia River harvest of early coho
is occasionally constrained by one or more of the fall chinook stocks. Harvest of late coho  is
generally not constrained by weak stocks, with hatchery escapement being the only management
constraint (WDF,  1990). Most of the freshwater recreational harvest occurs in the Washington
tributaries (Howell et al. 1985).

Strays from other lower river hatcheries are not unusual. Table 4 lists Grays Hatchery origin coho
stray coded-wire tag recoveries beginning with the 1978 brood through to the 1988 brood. Table 5
lists the coded-wire tags recovered within the Grays subbasin  which originated outside the Grays
subbasin.

Time of Migration

Early coho enter the Columbia River by mid-August and begin returning to the lower Columbia
hatcheries in early September. In the mainstem  Columbia River early coho  predominate from
August to mid-September. Stock composition shifts to late coho in late September and October.
Typically, the late coho  run begins entering freshwater in mid to late September with mid-October
considered the main migratory period in the mainstem  Columbia River (Howell et al. 1985).

Spawning Period

For early coho,  both hatchery and natural spawning occurs around late October, while for late coho
spawning extends from late November through March, with the bulk occurring in December and
early January (Howell et al. 1985)

Spawning Areas

Natural spawning occurs in most areas accessible to coho.
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Ape composition

Coho return as two-year-old jacks and three-year-old adults. Table 6 lists the age composition
percentages by brood year and age class for coho returning to Grays River Hatchery. Age
composition percentages by brood year and age class for Grays River natural spawners is
unavailable.

Sex Ratio

Females comprised 4 - 51 percent of the coho  returning to the Grays River Hatchery between 1978 -
1987 brood years. The percent females by brood year and age class for Grays River Hatchery
returns are presented in Table 7. The percent females by brood year and age class for Grays River
natural spawners are unavailable.

Early stock coho fork length measurements generally range from 30 - 45 cm. for jacks (Washington
hatchery sampling) and 55 - 70 cm. for adults (commercial fishery sampling). Based on sampling of
the lower Columbia River commercial fishery during 1980 - 1982, late coho adult fork length
measurements ranged from about 50 - 70 cm. (Howell et al. 1985). Grays River Hatchery returns
and natural spawn escapement mean fork length by brood year and age class are unavailable.

Fecundity

Coho fecundity at the Grays Hatchery for 1977 - 1987 brood years averaged 2,32 1 and with a low
of 1,750 for the 1980 brood and a peak of 2,713 for the 1982 and 1985 broods. Table 8 lists the
mean fecundity by brood year and age class for coho returning to the Grays River Hatchery. The
mean fecundity of Grays River natural spawners brood year and age class is unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

The juvenile life history for Grays River subbasin  coho is similar to that of other stocks in the
region with a spring emergence (WDF,  1990).

Time. age and size at migration

Hatchery information for the Grays River subbasin  by brood year is presented in Table 9. Length
data of natural coho smolts from the Grays River is unavailable. The number of natural juvenile
coho  salmon that migrate from the Grays River is also unavailable.

Survival Rate

A generalized recent year smolt-to-adult survival for coho was estimated to be 2.5 percent (‘TAC,
1983).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Grays Hatchery are listed in Table 10 (WDF Salmon
Culture, Olympia).
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Table 1 (HB-1). Estimated amount of rearing and spawning habitat, by quality, of the Grays River
coho  production area.

Distance/Area Excellent Good Fair” Poor” Unknown Total Confidence

Miles (%) .27 .68 .06 0.00 48.5

Acres (%) .33 .58 .09 0.00 44.8

*Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC , 199 1.

Table 2 (FIB-2). Estimated amount of rearing habitat, by quality, of the Grays River coho
production area.

Distance/Area Excellent Good Faii PoOf Unknown Total Confidence

Miles (%) .31 .50 .19 0.00 8

Acres (%) .82 .02 .17 0.00 14.1

“Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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Table 3 (RH). Total hatchery returns of coho to the Grays River Hatchery by brood year.

Total Age

Brood 2 3 Total Adult Total
YfXU I
1978 1 1,040 I 530 I 1,570 I 530

I I
1979 1 1,313 1 4,069 1 5,382 I 4,069

I I I
1980 1 1,744 1 178 ! 1,922 ! 178

1981 112 2,684 2,796 2,684

1982 89 828 917 828

1983 ! 182 ! 1,883 1 2,065 ] 1,883I
1984 92 376 ! 468 376

I I I
1985 1 1,012 I 3,035 I 4,047 ! 3,035

1986 1,609 3,739 I 5,348 3,739
I I I

1987 1 731 1 1,488 1 2,219 I 1,488
I

1988 1 1,071 I I I

Age composition based on hatchery personnel designation of adults and jacks. Adult coho  assumed
to be 2.1 and jacks 2.0.
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Table 6 (AC). Age composition percentage (freshwater.ocean) by brood year for coho returning to
the Grays River Hatchery.

Age Composition (%)

Age composition based on hatchery personnel designation of adults and jacks. Adult coho  assumed
to be 2.1 and jacks 2.0.

N (Number of scale samples) not applicable.
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Table 7 (AS). Percent females by brood year and age class (freshwaterxean)  for coho  returning to
the Grays River Hatchery.

Females (%)

Age composition based on hatchery personnel designation of adults and jacks. Adults assumed to be
2.1 and jacks 2.0. Females assumed to be adults.

N (Number of scale samples) not applicable.
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assumed to be

Table 8 (AF). Mean fecundity by brood year and age class (freshwater.ocean) for coho returning to
de Ckays - -River Hatch&y:

Mean Fecundity

Brood 2.0 2.1
YtZU

1977 0 2,623

1978 0 2,258

1979 0 1,933

1980 0 1,750

1981 0 2,~

1982 0 2,713

1983 0 2,516

1984 0 2,547

1985 0 2,713

1986 0 1,818

1987 0 2,537

1988 0

Age composition based on hatchery personnel designation of adults and jacks. Adults
2.1 and jacks 2.0. All females were assumed to be adults.
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Table 10 (TD).  Parasites and diseases of coho at the Grays River Hatchery.

Disease type Hatchery Specific Pathogen

Bacteria

Parasite

Parasite

Parasite

Grays River

Grays River

Grays River

Grays River

Cytophaga psychrophila (Cold Water Disease)

Costia necatti (Costia)

Trichodiniosis (Trichodina)

Plistophora salmonae (Plistophora)

II Parasite (Commensal) Grays River Epistylis
I I

Parasite

Bacteria

Grays River

Grays River

Zchthyophthirius  multzj2is  (Ichthyopthirius)

Aeromonous  salmonicida (Furunculosis)
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GRAYS SUBBASIN

Chum Salmon

GEOGRAPHIC LOCATION

The Grays River originates in the southeast Pacific County and flows southwest through Wahkiakum
County to its confluence with the Columbia River at River Mile (RM) 21. The lower six miles of
the river are a slough subject to tidal influence. The next six miles flow through a wide, flat valley
before entering steep foothills. Most of the upper watershed flows through steep narrow canyons in
the rugged Willapa Hills. The entire basin encompasses 124 square miles.

A number of tributaries of the Grays River area have historically supported chum salmon runs.
Among those were Seal, Malone, Hull, Klints, and Fossil Creeks, and the West Fork of the Grays
River. Most of these area have only small runs, if any, at present (WDF,  1973).

Grays River Hatchery is located 2.5 miles upstream from State Highway 4 on the West Fork of the
Grays River. The hatchery is 21 miles from the mouth of the Columbia River. Grays River
Hatchery is the sixth hatchery constructed under the Columbia River Fisheries Development
Program and began operation in 1961. Historically the Grays River Hatchery has raised chum
though it does not currently.

ORIGIN

Chum are native to the lower Columbia River tributaries including the Grays River system.
However, chum runs throughout the Columbia River drainage have declined drastically from their
former abundance. Managers have attempted several times to augment natural chum production by
releasing fed fry or fry from egg boxes directly into the stream. The mainstem  and the West Fork
Grays River have both been recipients of intermittent releases since 1972. The present low numbers
of chum in the Columbia River made it necessary to use stock from outside the area. In 1976
approximately 1.1 million 1975 brood chum fry from Hokkaido, Japan (Mokoto stock) were
released into the West Fork Grays River. These releases apparently had little affect on adults
returns. Non-Columbia River stock chum salmon released in the Grays River also included Hood
Canal stocks (WDF,  1990).

DISTRIBUTION

Spawning ground surveys include the mainstem  Grays from River Mile (RM) 9.5 to RM 13.0 and
West Fork of the Grays including the lower 1.4 miles, and 0.5 miles of Crazy Johnson Creek.
Recent stream enhancement work by the Washington Department of Fisheries Department in Gorley
Springs at RM 12 has been relatively successful and may increase basin chum production by
providing a stable incubation environment (WDF,  1990).

PRODUCTION

The Grays River was once noted for its large runs of chum salmon. In 1936, 6,286 spawning or
spawned-out chum were counted below the falls at RM 13, and an additional 1,388 chum were
counted in the West Fork of the Grays River (Bryant, 1949). In 1951, the Washington Department
of Fisheries estimated 7,500 chum returned to the Grays River. Logging of the watershed and the
resulting landslides, erosion and channel changes caused serious damage to salmon spawning habitat.
Today the Grays River chum run is a fraction of its historic run size.
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The Grays River chum natural spawn escapement from 1977 - 1988 return years is measured as
peak fish counts rather than natural spawn escapement estimates. The Grays River chum natural
escapement (except Gorley Creek) has not been calculated. Peak fish counts for Grays River chum
(including Gorley Creek) for 1977 through 1988 averaged 515 fish and ranged from 107 fish in
1980 to a high of 1,370 in 1988 (WDF,  1990). Gorley Creek chum natural spawn escapement from
1983 - 1984 brood years were 27 and 720 fish, respectively. Gorley Creek natural spawn
escapements by age and brood year are presented in Table 1.

Few chum are harvested in the tributary recreational fishery.

ADULT LIFE HISTORY

Run size, catch and escanement

Chum salmon are not generally harvested in the ocean commercial and recreational fisheries. A few
fish have been caught off of central Alaska (Johnson et al. 1976).

Maximum historical chum landings for the Columbia River have been estimated as high as 697,000
fish in 1928 (Northwest Power Planning Council, 1986). In 1942, landings were 425,000 fish but
by 1955 they had diminished to 10,000 fish. Since 1965, commercial landings have been less than
2,000 fish annually (Columbia Fish Runs and Fisheries, 1988). It is impossible, however, to
determine what portion of these catches might have been of Grays River origin. Historically chum
were harvested in the mainstem  by a variety of methods. Today chum are harvested in mainstem
gill net fisheries as incidental catch during late fall seasons targeting on late coho. Local biologists
familiar with the fisheries and spawning ground assessments in Washington suggest the harvest rate
may approximate 35 to 50 percent (WDF,  1990). Little or no freshwater recreational harvest occurs
in the Grays River.

Grays River chum have not been coded wire tagged and there have been no stray tag recoveries
within the Grays River subbasin.

Time of Migration

Chum enter the Columbia River in mid October through November (Chaney and Perry, 1976).
Adults migrate into the river from mid-October through November with peak spawner abundance
occurring in late November (WDF,  1990).

Snawnina  Period

Peak spawner counts generally occur in late November in the Grays River (Howell et al. 1985).

Snawning  Areas

Spawning ground surveys include the mainstem  Grays from RM 9.5 to Rm 13.0 and the lower 1.4
miles of West Forks of the Grays River. Spawning also occurs in Crazy Johnson Creek and Gorley
Springs at RM 12. Seasonal low flows sometimes restrict access of chum to preferred off-channel
spawning area confining them to less stable mainstem  reaches. Some mainstem  reaches were chum
spawn are subject to frequent channel shifts and bedload  deposition or scour, all of which reduce
intragravel survival.
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Age comnosition

Chum return as three-year-old to six-year-old adults with three-year-old and four-year-olds normally
the dominant age classes. Columbia River chum do not return as two-year-old jacks (Howell et al.
1985). Table 2 lists the age composition percentages by brood year and freshwaterocean rearing
ages for chum returning to the Grays River spawning grounds.

Sex Ratio

Females comprised 42 - 67 percent of the chum returning to the Grays River spawning grounds
between 1979 - 1984 brood years. The percent females by brood year and freshwater.ocean  rearing
ages for Grays River natural spawners are presented in Table 3.

The mean fork length by brood year, sex, and freshwater.- rearing ages of Grays River natural
spawners for 1977 - 1987 brood years are available in Tables 4 and 5.

Fecundity

Fecundity data on Grays River chum are not available.

JUVENILE LIFE HISTORY

Time of Emergence

Time of emergence is estimated to be early spring.

Time. age and size at migration

The peak chum catch during seining of juvenile salmon in the Grays River from March 16 to May
18, 1979 occurred on April 5th (Bluestein, 1979). The fry averaged 41 mm and ranged from 35 -
45 mm in length. Table 6 lists the lengths of juvenile chum from the Grays River in 1979.
Juvenile chum migrate to sea as zero-age smolts (Hart, 1973). The number of natural juvenile chum
salmon that migrate from the Grays River is unavailable. Hatchery release information is available
in Table 7.

Survival Rate

Survival rate information is unavailable.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Grays River are unavailable.
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Table 1 (RN). Total natural spawner escapement of chum returning to Gorley Creek by brood year.

Total Age

Age based on scale reading analysis.
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Table 2 (AC). Age composition percentage (freshwatersxean)  by brood year of chum spawning
naturally in the Grays River subbasin.

Age based on scale reading analysis.

WDF GRAYS 50

Age Composition (%)

Brood N 0.3 0.4 0.5 0.6
YCZU

1978

1979 12 83.33 16.67 0 0

1980 9 22.22 44.44 33.33 0

1981 35 25.71 71.43 2.96 0

1982 167 17.37 74.85 7.78 0

1983 45 0 82.22 15.56 2.22

1984 245 5.71 84.49 8.98 0.82

1985

1986

1987

1988



Table 3 (AS). Percent females by brood year and age class (freshwaterxean)  for chum spawning
naturally in the Grays River subbasin.

Females (%)

1988 I I I I

Age based on scale reading analysis.
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Table 4 (AL-a). Mean fork length by brood year and age class (freshwater.ocean) for female chum
spawning naturally in the Grays River.

Mean Fork Length (cm)
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Table 4 (cont.) Mean fork length, by brood year and age class, (freshwaterxean)  of female chum
salmon originating in the Grays River.

Mean Fork Length (cm)

Brood
Y&U

1984

N

St. Dev.

0.3 0.4 0.5 0.6

65 70 76

7 138 11

1985

N

St. Dev.

63 73 73

7 11 1

1986

N

St. Dev.

67 69

4 51

1987

N

St. Dev.

66

2

Age based on scale reading analysis.

Standard deviation not calculated.
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Table 5 (AL-b). Mean fork length by brood year and age class (freshwater.ocean) of male chum
siawniig naturally in th&Gra$s River:

Mean Fork Length (cm)

1983

N

St. Dev.

79 84 79

19 14 1
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Table 5 (cont.) Mean fork length, by brood year and age class, (freshwater.ocean) of male chum
salmon originating in the Grays River.

Mean Fork Length (cm)

Brood
YIX

1984

N

St. Dev.

0.3 0.4 0.5 0.6

74 78 85 84

7 134 11 2

1985

N

St. Dev.

75 82 80

9 13 1

1986

N

St. Dev.

74 80

3 79

1987

N

St. Dev.

Age based on scale reading analysis.

Standard deviation not calculated.
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Table 6 (SL). Lengths of juvenile chum salmon from the Grays River, 1979.

Location
and year

West Fork
&

Mainstem,
1979

No.
Fish

29

Length
ave.

(mm)
41.0

Length
range
(mm)

35-45

Reference

“Spring seining of 1978 brood wild fall
chinook juveniles on the Kalama River,
Grays River, and Skamokawa Creek.”

WDF memorandum from Nancy Bluestein
to Don McIsaac. December 11, 1979

Five stick seining trips were made on the Grays River between March 22-Apri126, 1979. Though
the seining trips were primarily to evaluate fall chinook natural production, chum were also
enumerated and a subsample was measured. Average length and range may reflect rearing and/or
outmigration size patterns.
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GRAYS RIVER SUBBASIN

Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION

The Grays River Subbasin is located in southwest Washington within Pacific County. Originating in
the Wrllapa  Hills the qver drops through numerous steep, narrow canyons which comprise the upper
watershed before entering a wide flat valley.
tidal influence.

The last six miles of the river are a slough subject to

land.
Dikes have been constructed in this area to protect the residents of this low-lying

The Grays River joins the Columbia River at river mile (RM) 21 and the entire watershed
encompasses 124 square miles.

ORIGIN

The wild winter steelhead stock in the Grays River is native, although interbreeding with introduced
Cowlitz, Chambers Creek and Elochoman hatchery stocks has probably occurred.

DISTRIBUTION

Table 1 lists rearing and spawning habitat, by quality, for Grays River steelhead based on estimates
from the Northwest Power Planning Council. Washington Department of Wildlife planners using
the Smolt Density Model, estimate the watershed can produce 45,300 smolts. Figure 1 illustrates
the probable spawning areas of wild steelhead in the Grays River (Howell et al. 1985).

Distribution of winter steelhead occurs throughout the mainstem  river above tidal reaches, and also
within the East, South and West Forks. In the mid-1940’s there were reports of several hundred
steelhead congregating in the pool below Grays River falls. These steelhead were believed to
ascend the falls in high water. Once they ascended the falls there were numerous obstacles, natural
and man-made which blocked fish migration into the upper reaches of the mainstem  and many
tributaries. During the 1950’s explosives were used to lower Grays Falls, in addition other barriers
above the falls were cleared to improve steelhead access to the river’s upper reaches.

PRODUCTION

Production Facilities

The Grays River Salmon Hatchery is located on the West Fork Grays River.
primarily fall chinook and coho  salmon.

Production is
No steelhead rearing occurs at the Grays River Hatchery.

Production Summarv

No data are available on natural smolt production. Natural production continues in both the
mainstem  Grays and the lower sections of most tributaries. Smolt production throughout the
drainage is severely reduced from logging related problems in the watershed.

ADULT LIFE HISTORY

Run Size and Escanement

No estimates of wild run size or escapement exist. Steelhead abundance during the 1920’s and
1930’s was estimated at 2,000 fish annually (WDW 1936). This number has declined due to habitat
degradation in the Grays River watershed. Currently, local biologists estimate steelhead escapement
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1 atto be between 400 and 600 fish annually. Lucas (1992) estimates spawning escapement for 199
716 fish.

Time of migration

Adult time of entry for wild winter steelhead is generally from January through May with peak
returns occurring in March and April.

Harvest

Gcean  harvest of Grays River steelhead is unknown. The lower Columbia River supports a popular
sport fishery with harvest of some Grays River steelhead contributing to the lower Columbia catch.

Sport fishing occurs throughout the Grays River. Based on punchcard returns, the average annual
steelhead sport catch (wild and hatchery) from 1980 through 1990 was 533 fish (Table 2). In 1986,
wild release regulations were imposed on the Grays River limiting legal harvest to hatchery fish
only. To promote maximum returns on wild fish while providing sport fishing opportunity the state
currently emphasizes separation of hatchery and wild stocks. The use of early returning Beaver
Creek fish were chosen as the hatchery stock for release into the Grays River thus creating a early
returning hatchery stock with a later returning native stock.

Indian fishing rights are not exercised on the Grays River.

Soawning neriod

Wild steelhead spawning occurs from March through mid-June.

Snawning  area

Wild steelhead spawn throughout the Grays River, and in the lower reaches of the East, South and
West forks and in other tributaries.

Fecundity

No data are available on wild steelhead fecundity.

Age Comnosition

No data are available on steelhead age structure.

size

No data are available on wild steelhead.

r a t i oSex

No data on Grays River steelhead.

Survival rate

No data available on Grays River steelhead.
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JUVENILE LIFE HISTORY

No data are available on egg production, egg to smolt survival, or emergence timing.

Juvenile rearinq

Juvenile rearing for the majority of wild smolts lasts approximately two years prior to ocean
emigration. Wild steelhead smolts emigrate in April and May, peaking in early May.

Hatcherv  releases

Smolts were originally released into the Grays River in 1957 from Chambers Creek stock and
although Cowlitz  River fish were released for several years in the 1960’s,  Chambers Creek and
Beaver Creek stocks have been the hatchery-stocks released into the Grays River for the past ten
years 1981-1990 (Table 3).

Straying

No data on Grays River.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available on Grays River steelhead.

DISEASES

Disease history for hatchery smolts planted in the Grays River is presented in Table 4.
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Figure 1 (AD). Probable spawning areas of wild steelhead  trout in Grays River, Washington (B.
Lucas, WDG, personal communication., (Howell et al. 1885).
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Table 1 (ID-l). Estimated’ amount of rearing and spawning habitat, by quality, of Grays River
subbasin  winter steelhead.

I

Area Exce l len t  Good Fai? Poofl Unknown Total - Confidence

Miles 22.3 73.1% 4.7% 0.0% 57.9 Unknown

Acres 10.0% 87.2% 2.9% 0.0% 48.4 Unknown

*Northwest Power Planning Council estimates based on limited observations.

bRatings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by man.

Source: Presence/absence database, NPPC , 199 1.

Table 2 (RS-a). Returns (sport catch/escapement) winter steelhead to the Grays River subbasin.

Catch within subbasin  only.

Source: Sport Catch based on permit-card harvest estimates.
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Table 4 (‘ID). Parasites and diseases isolated at the hatchery which reared Grays River steelhead
smolts.

Parasite Beaver Creek

Parasite Beaver Creek

Parasite Beaver Creek

Viral Beaver Creek

Viral Beaver Creek

Ichthyophthirius  multiflis  (Ich)

Nanophetyus  sp.

Trichodina  sp.

EZBS

Infectious Hematopoietic Necrosis (DIN)

*Beaver Creek Hatchery is located on the Elochoman River.

Disease history only represents pathogens isolated at this hatchery and not necessarily a disease
outbreak.

Source: Steve Roberts, Washington Department of Wildlife, 1991.
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ELOCHOMAN SUBBASIN

Fall Chinook

GEOGRAPHIC LOCATION

The Elochoman River originates in the Willapa Hills (southwest Lewis County and northeast
Cowlitz County), and flows in a generally southwest direction into Wahkiakum County meeting the
Columbia River at River Mile (RM) 38. Elochoman (also commonly spelled Elokomin) Hatchery is
located at RM 9, approximately seven miles northwest of Cathlamet.

ORIGIN

A native population of fall chinook was in existence on the Elochoman River prior to construction of
the Elochoman River Salmon Hatchery in 1953. Mixing of stocks very likely began to occur when
hatchery supplementation was initiated in 1950 with the release of 70,ooO tule fall chinook
fingerlings (WDF,  1990). This supplementation and hatchery brood stock were a mix of local stock
and transfers from other hatcheries, primarily Spring Creek Hatchery. Brood stock for the
Elochoman Hatchery are collected at a weir located near tidewater and the remaining adults are
passed upstream to spawn naturally. It is presumed there are no differences between hatchery stock
and naturally spawning populations, as no effort was, nor is, being made to keep them separate.

DISTRIBUTION

Natural production occurs mainly in the lower river above tidewater, but will also occur throughout
the river up to the hatchery dam at RM 9.2, depending on water flows.

PRODUCTION

Hatchery production is the dominant component in the Elochoman River although some natural
production also occurs. In recent years, surplus fall chinook returning to Elochoman Hatchery have
been collected for other lower river hatcheries.

Tables 1 and 2 describe the amount of spawning and rearing habitat, by quality, available in the
Elochoman River. This data was derived from the Presence/Absence database of Northwest Power
Planning Council, 1991.

The Elochoman River adult fall chinook natural spawn escapement from 1977 - 1984 brood years
averaged 806 with a low return of 104 for the 1977 brood and a peak of 3,557 for the 1984 brood.
Natural spawn escapements by age and brood year are presented in Table 3.

Elochoman Hatchery adult fall chinook returns from 1978 - 1984 brood years averaged 2,907 with a
low return of 796 for the 1978 brood and a peak of 9,476 for the 1984 brood. Hatchery returns by
age and brood year are presented in Table 4.

Elochoman River tributary sport catch estimates between 1981 - 1988 return years averaged 95 adult
fall chinook, ranging from a low of 41 in 1988 to a high of 236 in 1985, based on punchcard and
limited actual sampling data. However, specific age and brood year analysis for Elochoman River
sport catch is unavailable.

WDF ELOCHOMAN 1



ADULT LIFE HISTORY

Run size. catch and esca-pement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the Elochoman River origin fall chinook.
Columbia River sport and commercial fisheries are managed to ensure attainment of hatchery egg-
take requirements.

Strays from other lower river hatcheries are not unusual. Table 5 lists Elochoman Hatchery origin
fall chinook stray coded wire tag recoveries beginning with the 1978 brood through to the 1988
brood, and Table 6 lists the coded wire tags recovered within the Elochoman subbasin  which
originated outside the Elochoman subbasin.

Time of Migration

Adults enter the Elochoman River between September and November.

Soawning  Period

Natural spawning occurs between late September and mid-November, usually peaking in mid-
October.

Soawnine Areas

Natural production occurs mainly in the lower river above tidewater, but will also occur throughout
the river up to the hatchery dam at RM 9.2, depending on water flows.

Ape comnosition

Age ranges from two-year-old jacks to six-year-old adults with three-year-olds or four-year-olds
usually the dominant age class. Total age composition data is summarized in Tables 3 and 4.
Table 7 lists the age composition percentages by brood year and freshwaterocean rearing for fall
chinook returning to the Elochoman River spawning grounds. Table 8 lists the age composition
percentages by brood year and freshwaterocean  rearing for fall chinook returning to the Elochoman
Hatchery.

Sex Ratio

Female fall chinook comprised 34 - 59 percent of the natural spawners in the Elochoman River
between 1981 - 1984 brood years. The percent females by brood year and freshwaterocean rearing
ages for Elochoman River natural spawners are presented in Table 9.

Female fall chinook comprised 44 - 48 percent of the fall chinook returning to the Elochoman
Hatchery between 1981 - 1984 brood years. The percent females by brood year and
freshwaterocean  rearing ages for Elochoman Hatchery returns are presented in Table 10.

The mean fork length by brood year, sex, and freshwaterocean  rearing ages of Elochoman River
natural spawners for 1979 - 1984 brood years are available in Table 11 and 12. The mean fork
length by brood year, sex, and freshwaterocean  rearing ages for Elochoman Hatchery returns from
1978 - 1988 brood years are available in Table 13 and 14.
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Fecundity

Fecundity at the Elochoman Hatchery between 1983 - 1990 return years averaged 4,204 and ranged
from a low of 3,504 in 1987 to a high of 4,395 in 1989. Elochoman River natural spawn and
Elochoman Hatchery fecundity data by age and brood year is unavailable. -

JUVENILE LIFE HISTORY

Time of Emergence

Emergence times were estimated to be early April for naturally spawning fry, depending on time of
egg deposition and water temperatures (Howell et. al., 1985).

Time. age and size at migration

Hatchery release information for the Elochoman subbasin  by brood year is presented in Table 15.
Length data of natural fall chinook smolts from the Elochoman River is unavailable. The number of
natural juvenile fall chinook salmon that migrate from the Elochoman River is also unavailable.

Survival Rate

Data not available.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Schreck et al. (1986) determined from electrophoresis that Bonneville Hatchery fall chinook and
Spring Creek Hatchery (BPH)  had 11 similar isozyme gene frequencies and none dissimilar. They
did not, however, analyze fall chinook from the Elochoman Hatchery.

DISEASE

Bacteria and parasitic diseases found in the Elochoman Hatchery are listed in Table 16. (WDF
Salmon Culture, Olympia).

REFERENCES

The references for this section appear at the end of the following coho section.

WDF ELOCHOMAN 3



Table 1 (FIB-l). Estimated amount of rearing and spawning habitat, by quality, of the Elochoman
River fall chinook production area.

Distance/Area E x c e l l e n t  Good  Fa? POOP unknown Total Confidence

Miles (%) 100 00 00 00 6.1

Acres (%) 100 00 00 00 22.2

l Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.

Table 2 (FIB-2). Estimated amount of rearing habitat, by quality, of the Elochoman River fall
chinook production area.

Distance/Area E x c e l l e n t  G o o d  Fa? PoOi Unknown Total Confidence

loo 00 00 2.6

Acres (%) 00 loo 00 00 10.9

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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Table 3 (RN). Total natural spawner escapement of fall chinook to the Elochoman River subbasin,
by brood year.

Total Age

Age based on scale reading analysis except: hatchery age composition used for 1980, 1981, and
1984 return years.
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Table 4 (RH). Total hatchery returns of fall chinook to the Elochoman River subbasin, by brood
Year*

Total Age

1979 1 1,457 1,724 32 0 3,214 3,213

1980 6 925 952 64 0 1,947 1,941

1981 1 720 866 58 0 1,645 1,644

1982 10 880 609 22 0 1,521 1,511

1983 22 832 912 62 5 1,833 1,811

1984 155 3,882 4,423 1,116 15 9,591 9,436

1985 14 220 2,012 270

1986 42 543 939

1987 10 266

1988 21

Age based on scale reading analysis.

1990 return year excludes 30 adults that were trapped in Mill Creek and spawned at the Elochoman
Hatchery.

1987 return year includes 879 adults that returned to the Elochoman Hatchery and were spawned at
the Grays River Hatchery.

1985 return year includes 350 fish that returned to Elochoman Hatchery and were spawned at the
Grays River Hatchery.

1983 return year includes 746 fish that returned to Elochoman Hatchery and were spawned at the
Grays River Hatchery.

1980 return year age composition unavailable.

WTIF ELOCHOMAN 6





00









“d
3



Table 7 (AC-l). Age composition percentage (fieshwaterxean) by brood year for fall chinook
spawning naturally in the Elochoman River.

Age Composition (%)

1
Brood Year N 1.1 1.2 1.3 1.4 1.5

1978

1979

1980

1981 13 0 53.85 46.15 0 0

1982 46 2.17 50.00 47.83 0 0

1983 37 18.92 62.16 10.81 8.11 0

1984 176 18.18 37.50 42.61 1.71 0

1985

1986

1987

1988

Age based on scale reading analysis.
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Table 8 (AC-2). Age composition percentage (freshwater.ocean)  by brood year for fall chinook
returning to the Elochoman Hatchery.

Age Composition (96)

BroodYear  N 1.1

1978

1979

1980

1981 514 0

1982 510 0.59

1983 640 3.28

1984 2,082 2 . 6 4

1985

1986

1987

1988

1.2 1.3 1.4 1.5 2.1 2.2

43.58 51.56 4.67 0 0 0.19

53.72 44.71 0.98 0 0 0

49.84 44.69 1.57 0.31 0 0.31

45.34 35.73 15.95 0.19 0.05 0.10

Age based on scale reading analysis.
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Table 9 (AS-l). Percent females by brood year and age class (freshwaterxean) for fall chinook
spawning naturally in the Elochoman River.

Females (%)

t

BroodYear  N 1.1 1.2 1.3 1.4 1.5 Total %
Female

1976

1977

1978

1979 65.38

1980 61.29 28.57

1981 13 0 28.57 83.33 0 0 53.84

1982 46 0 47.83 72.73 0 0 58.70

1983 37 0 26.09 100.00 100.00 0 35.14

1984 176 0 25.76 54.67 66.67 0 34.09

1985

1986

1987

1988

Age based on scale reading analysis.

WDF ELOCHOMAN 15



Table 10 (AS-2). Percent females by brood year and age class (freshwater.ocean) for fall chinook
returning to the Elochoman Hatchery.

Females (%)

Age based on scale reading analysis.
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Table 11 (AL-a). Mean fork length by brood year and age class (freshwater.ocean)  for female fall
chinook spawning naturally in the Elochoman River.

Mean Fork Length (cm)

Age based on scale reading analysis.
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Table 12 (AL-b). Mean fork length by brood year and age class (fieshwater.ocean)  for male fall
chinook spawning naturally in the Elochoman River.

Mean Fork Length (cm)

Brood Year 1.1 1.2 1.3 1.4 1.5

1979 96

N 18

St. Dev. 9.53

1980 81 88

N 12 5

St. Dev. 6.96 12.36

1981 74 85

N 5 1
St. Dev. 5.55 - -

1982 56 80 96

N 1 12 6

St. Dev. --- 7.66 6.83

1983 56 82

N 6 17

St. Dev. 4.37 9.46

1984 59

N 32

St. Dev. 4.88

Age based on scale reading analysis.
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Table 13 (AL-c). Mean fork length by brood year and age class (fieshwater.ocean)  for female fall
chinook returning to the Elochoman Hatchery.

Mean Fork Length (cm)
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Table 13 (cont.) Mean fork length by brood year and age class (freshwater.ocean)  for female fall
chinook returning to the Elochoman Hatchery.

Brood Year 1.1 1.2 1.3 1.4 1.5 2.1 2.2

1985 82 87 93

N 10 323 58

St. Dev. 4.79 6.24 6.13

1986 77 87 75

N 50 197 2

St. Dev. 6.13 6.12 4.24~ __

1987 78

N 24

St. Dev. 5.63

1988

N

St. Dev.

Age based on scale reading analysis.
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Table 14 (AL-d). Mean fork length by brood year and age class (freshwaterxean) for male fall
chinook returning to the Elochoman Hatchery.

Mean Fork Length (cm)

Brood Year 1.1 1.2 1.3 1.4 1.5 2.1 2.2

1978 98

N 7

St. Dev. 5.16

1979 94 99

N 239 3

St. Dev. 8.57 8.02

St. Dev. 13.45 6.59 9.37 8.49

1983 47 77 92 104 111

N 21 214 120 1 1
St. Dev. 3.05 6.96 7.74 --- ---

1984 53 81 96 101 100 67 79

N 55 656 266 109 3 1 2

St. Dev. 5.49 6.33 7.16 8.98 7.07 --- 1.41
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Table 14 (cont.) Mean fork length by brood year and age class (freshwater.ocean)  for male fall chinook
returning to the Elochoman Hatchery.

Age based on scale reading analysis.
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Table 16 (TD). Parasites and diseases of fall chinook at the Elochoman Hatchery.

Disease type Hatchery

Parasite Elochoman

Parasite Elochoman

Parasite (commensal) Elochoman

Bacteria Elochoman

Specific Pathogen

Costia necatrix (Costia)

Trichodiniosis (Trichodina)

Epistylis

Yersinia n&en’ (Enteric  Redmouth
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ELOCHOMAN SUBBASIN

Coho Salmon

GEOGRAPHIC LOCATION

The Elochoman River originates in the Willapa Hills (southwest Lewis County and northeast
Cowlitz County), and flows in a generally southwest direction into Wahkiakum County meeting the
Columbia River at River Mile (RM) 38. Elochoman (also commonly spelled Elokomin) Hatchery is
located at RM 9, approximately seven miles northwest of Cathlamet.

ORIGIN

A native population of coho was noted to be in existence in the Elochoman River prior to
construction of the Elochoman Salmon Hatchery in 1953. Most existing early coho (Type-S)
hatchery programs are considered to be linked to native Toutle River stock coho. Washington
stations either received Toutle stock eggs or utilized local native early run coho. Late stock coho
(Type-N) are informally considered synonymous with Cowlitz River stock coho. Late stock
hatchery programs were developed utilizing Cowlitz River stock, their derivatives, or native late
runs. Late coho  used in most of the current programs are presumably a blend of all of these,
although egg transfers from Cowlitz Hatchery occur most frequently (Howell et al. 1985). The
current method for obtaining brood stock is to divert all coho in the main river into a hatchery
holding pond until management goals are met.

DISTRIBUTION

Natural spawning occurs in most areas accessible to coho. When hatchery escapement goals are met
the ladder at the barrier dam is opened and all remaining fish are able to pass through and spawn
naturally.

PRODUCTION

In Washington and Oregon adult production of early and late coho  from natural spawners is
unknown except for a few instances. A factor of 10 - 15 percent might be considered reasonable for
the percent of the total Columbia River coho production originating from naturally spawning fish
(Howell et al. 1985). Hatchery production is the dominant component in the Elochoman River
although some natural production also occurs.

Tables 1 and 2 describe the amount of spawning and rearing habitat, by quality, available in the
Elochoman River. This data was derived from the Presence/Absence database of the Northwest
Power Planning Council, 1991.

The number of Elochoman River coho natural spawn escapement is unavailable. Elochoman
Hatche

7
coho  returns from 1978 - 1988 brood years averaged 7,144 with a low return of 1,094 for

the 198 brood and a peak of 14,000 for the 1979 brood. Hatchery returns by age and brood year
are presented in Table 3.

Elochoman River tributary sport catch estimates between 1981 - 1988 return years averaged 1,183
adult coho,  ranging from a low of 94 in 1987 and a high of 2,626 in 1982 based on punch card
records and limited sampling data. However, specific age and brood year analysis for Elochoman
River sport catch is unavailable.
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ADULT LIFE HISTORY

Run size. catch and escapement

Ocean commercial and recreational fisheries off the Oregon coast are the primary harvesters of early
coho.  The Oregon troll fishery accounts for the highest percentage of the overall catch. Most of
the freshwater recreational harvest occurs in the Washington tributaries (Howell et al. 1985).

Based on coded-wire tagged releases of 1976 - 1978 brood late coho, most of the harvest occurs in
the Washington and Oregon ocean fisheries. Late coho have a more northerly migration pattern
than early coho  (WDF,  1990). This is reflected in the catch distribution where the Washington
coastal catch comprised 40 percent of the total harvest compared to 20 percent for early coho  during
1979 - 1981. Late coho also contribute significantly to the lower Columbia River commercial gill
net fishery (Howell et al. 1985).

Strays from other lower river hatcheries are not unusual. Table 4 lists Elochoman Hatchery origin
coho  stray coded-wire tag recoveries beginning with the 1978 brood through to the 1988 brood.
Table 5 lists the coded-wire tags recovered within the Elochoman subbasin  which originated outside
the Elochoman subbasin.

Harvest rates have averaged 79 percent and 85 percent for Type-S and N stocks, respectively,
between 1983 and 1987. Harvest of Type-S coho is occasionally constrained by one or more of the
fall chinook stocks. Harvest of Type-N coho is generally not constrained by weak stocks, with
hatchery escapement being the only management constraint (WDF,  1990).

Time of Migration

Early coho enter the Columbia River by mid-August and begin returning to the lower Columbia
hatcheries in early September. In the mainstem  Columbia River early coho  predominate from
August to mid-September. Stock composition shifts to late coho  in late September and October.
Typically, the late coho run begins entering freshwater in mid to late September with mid-October
considered the main migratory period in the mainstem  Columbia River (Howell et al. 1985).

SnawninP  Period

For Type-S coho,  both hatchery and natural spawning occurs around late October, while for Type-N
coho spawning will extend from late November through March, with the bulk being in December
and early January (Howell et al. 1985)

Soawning  Areas

Natural spawning occurs in most areas accessible to coho  (Howell et al. 1985).

Age comoosition

Coho return as two-year-old jacks and three-year-old adults. Specific age composition percentage
(freshwaterocean) by brood year for coho  spawning naturally and hatchery returns are unavailable.

Sex Ratio

Accounting for the differential harvest of adult males and females in the gill net fishery, the adult
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run entering the Columbia River was estimated to be 46 percent females in 1982 and 30 percent
females in 1983. Hatchery adult returns were 33 percent females in 1982 and 34 percent females in
1983 (Howell et al. 1985). Specific percent females by brood year and age class (freshwater.ocean)
for coho spawning naturally and hatchery returns are unavailable.

Fecundity

Type-S stock coho fecundity at the Elochoman Hatchery for 1980, 1981, and 1988 return years
averaged 2,558 and with a low of 1,966 in 1988, 2,508 in 1981 and a high of 2,853 in 1980.

Type-N stock coho fecundity at the Elochoman Hatchery for 1980 - 1990 return years, excluding
1981, averaged 2,460 and ranged from a low of 2,070 in 1989 to a high of 2,810 m 1980.

Elochoman River natural spawn and Elochoman Hatchery fecundity by age class and brood year is
unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

The juvenile life history for Elochoman subbasin coho is similar to that of other stocks in the region
with a spring emergence (WDF,  1990).

Time. age and size at migration

Freshwater rearing generally lasts for about 14 months. Hatchery release information for the
Elochoman subbasin  by brood year is presented in Table 6. Based on coded-wire tag recovery
studies by Dawley et al. (1982), arrival in the Columbia River estuary occurs soon after hatchery
release (Howell et al. 1985). Length data of natural coho smolts from the Elochoman River is
unavailable. The number of natural juvenile coho salmon that migrate from the Elochoman River is
also unavailable.

Survival Rate

A generalized recent year smolt to adult survival rate for coho was estimated to be 2.5 percent
(TAC 1983, Howell et al. 1985).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Elochoman Hatchery are listed in Table 7. (WDF
Salmon Culture, Olympia).
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Table 1 (HB-1). Estimated amount of rearing and spawning habitat, by quality, of the Elochoman
River coho production area.

’ Distance/Area Excellent Good Faif POOP

Miles (%) 52 00 48 00

Acres (%) 62 00 38 00

Unknown Total

14.7

37.0

Confidence

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Elochoman River coho
production area.

Distance/Area Excellent Good Faif POOP Unknown Total Confidence

Miles (%) 00 100 00 00 2.6

Acres (%) 00 100 00 00 10.9

’ Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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Table 3 (RH). Total coho  returns to the Elochoman Hatchery, by brood year.

Total Age

Brood Year

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

2

1,033

241

599

609

1,234

892

682

3,477

2,891

4,560

2,413

3 Total Adult Total

4,898 5,931 4,898

13,759 14,000 13,759

495 1,094 495

3,094 3,703 3,094

5,563 6,797 5,563

5,458 6,350 5,458

1,267 1,949 1,267

6,520 9,997 6,520

6,203 9,094 6,203

7,963 12,523 7,963

Age composition based on hatchery personnel designation of adults and jacks.

Jacks are assumed to be two-year-olds, and adults are assumed to be three-year-olds.
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Table 4 (AE). Emigration of coded wire tagged coho  from the Elochoman Hatchery.

Hatchery/Release Recovery site,
Site Run Year(s)

Recovery
Method

Number Number Total
Sampled Recovered Number

Estimated,
(PSMFC)

Elochoman
Hatchery

Elochoman
River, 1988

Based on the following tag code: 63-36-58.

Beginning with the 1978 brood.

L No population estimates of naturally spawning coho are made, therefore total number of estimated
tags cannot be generated.
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Table 5 (AI). Immigration of coded wire tagged coho into the Elochoman subbasin.

Hatchery/Release Recovery site, Recovery Number Number Total
Site Run Year(s) Method Sampled Recovered Number

Estimated,
(PSMFC)

Cascade, Elochoman, 1982 Sga;;$g 326 1 21
released Tanner

Creek

Elochoman Elochoman, 1988 @Pi&g 64 1 a

Grays Elochoman, 1986 Hatchery 5,476 1 2

Grays Elochoman, 1986 Hatchery 5,476 4 8

Grays Elochoman, 1986 Hatchery 5,476 2 4

Grays Elochoman, 1986 Hatchery 5,476 2 4

Grays Elochoman, 1986 Hatchery 5,476 1 2

Grays Elochoman, 1986 Hatchery 5,476 5 10

Grays Elochoman, 1988 Hatchery 3,754 1 1

Grays Elochoman, 1988 Hatchery 3,754 1 1

Grays Elochoman, 1988 Hatchery 3,754 2 2

Grays Elochoman, 1988 Hatchery 2,766 1 1

Based on the following tag codes: 07-21-29, 63-36-58, 63-32-59, 63-32-60,  63-32-61, 63-32-62,
63-32-63, 63-33-01, 63-42-47, 63-42-49, 63-42-50, and 63-42-52.

Beginning with the 1978 brood.

’ No population estimates of naturally spawning coho are made, therefore total number of estimated
tags cannot be generated.
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Table 7 (TD). Parasites and diseases of coho at the Elochoman Hatchery located in the Elochoman
River.

Disease type
I

Hatchery
I

Specific Pathogen

Bacteria ! Elochoman 1 Cytophaga  psychrophila (Cold Water Disease

Bacteria Elochoman I Aeronmonous  salmonicida (Furunculosis)
I

Parasite

Parasite

Parasite (commensal)

Bacteria

Elochoman

Elochoman

Elochoman

Elochoman

Costia necatrix (Costia)

Trichodiniosis (Trichodina)

Epistylis

Clostridium  botulinum  (Botulism)
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ELOCHOMAN RIVER SUBBASIN

Hatchery Produced Beaver Creek Summer Steelhead

GEOGRAPHIC LOCATION

Beaver Creek Hatchery is located several hundred yards upstream on Beaver Creek, a tributary of
the Elochoman which is located approximately four miles from the mouth of the Elochoman River.

ORIGIN

The Beaver Creek Hatchery steelhead originated from Skamania  hatchery stock. Hatchery releases
of summer steelhead began in the Elochoman in 1982. Summer steelhead are not indigenous to the
Elochoman River, no historical evidence of natural production exists for this stock.

PRODUCTION

Production Facilities

Beaver Creek Hatchery contains 10 raceways measuring 4 ft x 30 I? and 20 raceways measuring 10
ft x 80 ft plus a one acre smolt rearing pond and two adult holding ponds. Well water is used for
incubation and fry rearing with Beaver Creek and Elochoman River water used for grow-out.

Production Summarv

Beaver Creek steelhead are artificially reared in a hatchery environment. Egg capacity currently
stands at approximately 1 million eggs (steelhead and trout). Summer steelhead production averaged
releases of approximately 39,514 smolts annually from 1982 through 1989.

ADULT LIFE HISTORY

Run size and escapement

No data are available on Beaver Creek steelhead.

Time of migration

Peak returns occur in June and July.

Harvest

Ocean harvest of Beaver Creek steelhead is unknown. A popular fishery exists on the lower
Columbia River and although the number of Beaver Creek steelhead caught is not known, some
Beaver Creek steelhead are part of the lower Columbia harvest.

Prior to 1983, sport catch of summer steelhead consisted of steelhead strays with catch averaging
under 30 fish annually (Table  1). Releases of hatchery steelhead into the Elochoman River in 1982
have provided anglers with higher returns of summer steelhead with an average sport catch since
1983 of 573 fish annually (Table 1).
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Suawning ueriod

No data are available on Beaver Creek steelhead.

Fecundity

No data are available on summer steelhead.

Ape comnosition

No data are available on summer steelhead.

&

No data are available on summer steelhead.

Sex ratio

No data are available on summer steelhead.

JUVENILE LIFE HISTORY

a

No data are available on egg to smolt survival.

J u v e n i l e

Hatchery smolts are reared in the hatchery environment for one year after which they are planted in
April and May at a size of 65 to 115 grams each (4-7 fish per pound).

Straying

No data are available on Beaver Creek steelhead.

Hatcher-v releases

Table 2 outlines hatchery release,  of summer steelhead  into the Elochoman River.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available on Beaver  Creek steelhead.

DISEASES

Disease history for Beaver Creek Hatchery is presented in Table 3.

REFERENCES

The references for this section appear at the end of the winter steelhead section.
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?able 1 @G-a).  Sport catch of hatchery summer steelha 1 in the Elochoman River.

Return Year Sport Catch*

1977-78 18

1978-79 25

1979-80 27

1980-81 24

1981-82 17

1982-83 28

1983-84 306

1984-85 600

1985-86 1,280

1986-87 1,141

1987-88 176

1988-89 327

1989-90 183

‘Hatchery releases began in 1982 with first returns in 19

Source: WDW permit-card harvest estimates.

;3-84.
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ELOCHOMAN RIVER SUBBASIN

Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION

The Elochoman River begins in the Willapa Hills area of southwest Lewis County and northeast
Cowlitz County. From its source the river flows southwest joining the Columbia River at river mile
(RM) 38, just downstream of the town of Cathlamet, Washington. Total drainage area of
Elochoman basin is 73.3 square miles.

ORIGIN

The wild winter steelhead stock in the Elochoman River is native, although interbreeding with
introduced Cowl&, Chambers Creek and Elochoman hatchery stocks has likely occurred.

DISTRIBUTION

Table 1 lists rearing and spawning habitat, by quality, for Elochoman River steelhead based on
estimates from the Northwest Power Planning Council.

Distribution of winter steelhead occurs throughout the mainstem  including the West, North and East
forks and also within tributary streams. Figure 1 illustrates this distribution.

PRODUCTION

Production Facilities

There are two hatcheries located on the Elochoman River, the Elochoman River Hatchery operated
by Washington Department of Fisheries which rears fall chinook and coho salmon and the Beaver
Creek Hatchery operated by Washington Department of Wildlife which rears steelhead and cutthroat
trout.

Production Summarv

No data are available on natural smolt production.

ADULT LIFE HISTORY

Run Size and Escanement

No data are available on wild run size or escapement, however, creel and trapping operations in the
early 1960’s provide some information. Watson (1963) estimated run size (wild and hatchery fish)
at 2,947 in 1962-63 and 2,537 in 196364. A slightly higher count was made by Lavier (1970) who
estimated total returns (wild and hatchery) of 3,410 and 3,588 fish for the same run years as
Watson. Lucas (1992) estimated wild steelhead escapement in 1991 at 166 fish.

Time of migration

Adult time of entry for wild winter steelhead is generally from January through May with peak
returns occurring in March and April.
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Harvest

Ocean harvest of Elochoman steelhead is unknown. A popular fishery exists on the lower Columbia
River which harvests a large number of steelhead including some Elochoman River steelhead.

Based on permit-card harvest estimates, sport catch from 1980 through 1990 averaged 3,046 fish
(wild and hatchery; Table 2). “Wild Release” regulations were imposed on the Elochoman River in
1986, limiting legal harvest to hatchery fish only. .

There are no Indian fishing rights exercised in the Elochoman River subbasin.

Snawning oeriocl

Wild steelhead spawning occurs from March through mid-June.

Snawninp  area

Wild steelhead spawn throughout the Elochoman River and in the North, East and West forks.
Spawning areas are considered fair for the first five kilometers of the mainstem  and the lower
sections of most tributaries. Spawning and rearing habitat improve in the upper reaches of the river
with spawning surveys conducted in 1991 finding more spawning occurring in the upper portion of
the basin.

Fecundity

No data are available on wild steelhead fecundity.

Aee composition

No data are available on Elochoman wild steelhead.

Size data on wild fish is lacking, Watson (1964) separated wild versus hatchery fish on dorsal fin
condition and determined the average length of wild winter steelhead to be 27 inches (68.6 cm).

r a t i oSex

No current data on wild steelhead. Watson (1964) listed females at 84 percent of a 35 fish sample in
1962-63 and in 1963-64  listed females at 52 percent of a 39 fish sample.

Survival rate

No data are available on Elochoman steelhead.

JUVENILE LIFE HISTORY

No data are available on wild egg to smolt survival.
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Emergence

No data are available on Elochoman steelhead.

Juvenile rearing

Juvenile rearing for the majority of wild smolts lasts approximately two years prior to ocean
emigration.
Wild steelhead smolts emigrate in April and May, peaking in early May.

Hatcher-v releases

Smolts released into the Elochoman River are provided by Beaver Creek Hatchery which is located
on the Elochoman River. Numbers of fish released into the Elochoman River and data concerning
the Beaver Creek Hatchery stock is presented in the adjoining Elochoman River hatchery steelhead
report.

Straying

No data are available on Elochoman steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available on Elochoman steelhead.

DISEASES

No data are available on Elochoman steelhead.

REFERENCES

The references for this section appear at the end of the following steelhead section.
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Figure 1 (AD). Probable spawning locations of wild winter steelhead  in the Elochoman  River,
Washington (B. Lucas Washington Department of Game, personal communication). , in
Howell et al. 1985.

ELOCHOMAN

RIVER
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Table 1 (HB-1). Estimated* amount of rearing and spawning habitat, by quality, of Elochoman
River subbasin  winter steel&ad.

Area Exce l len t  Good Failg POOP Unknown Total - Confidence

Miles 44.4 % 55.6% 0.0% 0.0% 17.1 Unknown

Acres 57.4% 42.6% 0.0% 0.0% 40.2 Unknown

*Northwest Power Planning Council estimates based on limited observations.

BRatings  of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/absence database, NPPC , 199 1.

Table 2. Sport catch of winter steelhead (hatchery and wild) by catch year for the Elochoman
l&CT.

Catch Year Sport Catch*  B

1980-81 3,816

1981-82 2,004

1982-83 2,951

1983-84 4,318

1984-85 6,056

1985-86 2,858

1986-87 3,377

1987-88 1,389

1988-89 1,711

1989-90 1,985

*Sport  catch limited to hatchery fish only in 1986.

*Catch  within subbasin  only.
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ELOCHOMAN RIVER SUBBASIN

Hatchery Produced Winter Steelhead

GEOGRAPHIC LOCATION

Beaver Creek Hatchery is located several hundred yards upstream on Beaver Creek, a tributary of
the Elochoman which is located approximately four miles from the mouth of the Elochoman River.

ORIGIN

The Beaver Creek Hatchery winter steelhead originated from native Chambers Creek steelhead in
the 1940’s. In the late 1950’s native Elochoman steelhead were predominantly used as brood stock
although some native steelhead were used from Chambers Creek and to a lesser degree, Cowlitz
River steelhead.

PRODUCTION

Production Facilities

Beaver Creek Hatchery contains 10 raceways measuring 4 ft x 30 ft and 20 raceways measuring 10
ft x 80 ft, plus a one acre smolt rearing pond and two adult holding ponds. Well water is used for
incubation and fry rearing with Beaver Creek and Elochoman River water used for grow-out.

Production Summary

Beaver Creek winter steelhead are artificially reared in a hatchery environment. Egg capacity
currently stands at approximately 1 million eggs (steelhead and trout). Steelhead production
averages approximately 150,000 lbs which results in releases of 400,Oo to 500,000 smolts
annually.

ADULT LIFE HISTORY

Run size and escanement

Hatchery returns and escapement data are limited. For the period 1977 to 1984 the number of
steelhead returning to Beaver Creek Hatchery as measured by fish collected in the hatchery fish trap
ranged from 537 fish in 1977-78 to 2,148 fish in 1983-84 (Table 1).

Time of migration

Adult time of entry for hatchery steelhead is mid November through February, peaking in December
and January.

Harvest

Ocean harvest of Beaver Creek steelhead is unknown.

A popular fishery exists on the lower Columbia River and although the number of Beaver Creek
steelhead caught is not known, some Beaver Creek steelhead are part of the lower Columbia
harvest.

WDW ELOCHOMAN 13



Sport harvest of hatchery steelhead is primarily a December and January fishery. Prior to the
operation of the hatchery, sport harvest occurred throughout the Elochoman River from December
through March, with peak harvest occurring in March. With current steelhead returns being
predominately hatchery fish and with Beaver Creek Hatchery being only a short distance from the
mouth of the Elochoman River, returning hatchery steelhead only travel through the lower river
which has resulted in a highly concentrated fishery in the four miles of river between Beaver Creek
Hatchery and the mouth of the river. With the vast majority of the river being upstream of the
hatchery an attempt to stock fish upstream of the hatchery, to spread out the fishing pressure, has
met with little success.

No record of treaty fishing on the Elochoman River.

SnawninP  neriod

Hatchery steelhead are spawned at Beaver Creek Hatchery starting in mid-December, peaking in
January and tapering off by mid-February.

Soawning  area

Hatchery steelhead are spawned within the hatchery complex.

Fecundity

Hatchery steelhead spawned from 1980 through 1990 averaged 2,717 eggs per female (Table 3).

Age comnosition

Length-frequency data indicates that approximately 70 to 90 percent of hatchery winter steelhead
return to Beaver Creek Hatchery as 1. 1 + age class. Based on a modified notation of Narver and
Whithler age l.l+ represents a fish with 1 year of freshwater growth and l-1/2 years of marine
growth.

Hatchery size data from 1983-84 showed returning adults averaged 65.1 cm length with a range
from 55.4 cm to 80.0 cm.

Sex ratio

Data on hatchery steelhead trapped at Beaver Creek showed 60 percent female fish returning in
1982-83 while fish returning in 1983-84 were 50.5 percent female (Table 2).

Survival rate

Smolt to adult survival rates, based on hatchery rack returns and sport catch, for Beaver Creek
hatchery-stock steelhead planted in the Elochoman River between 1976 to 1984 ranged from 2.06
percent in 1981-82 to 4.46 percent in 1983-84 and averaging 3.15 for the eight year period (Table
4).
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JUVENILE LIFE HISTORY

No data are available on egg to smolt survival.

Juvenile rearing

Hatchery smolts are reared in the hatchery environment for one year after which they are planted in
April and May at a size of 65 to 115 grams each (4-7 fish per pound).

Straying

No data are available on hatchery steelhead.

Hatcherv  releases

Hatchery production at Beaver Creek Hatchery averages approximately 400,000 to 500,000 smolts
annually. Beaver Creek hatchery-stock steelhead are released into numerous Washington streams,
including Grays River, Slounokawa  Creek, Elochoman River, Abernathy Creek, Germany Creek,
Coal Creek, Coweeman River, Kalama River, Lewis River, Salmon Creek, Washougal River and
Big White Salmon River, all are tributaries to the Columbia River.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available on hatchery steelhead.

DISEASES

Disease history for hatchery smolts planted in the Elochoman River is presented in Table 6.
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Table 1 @H-a).  Total returns (sport catch and hatchery return) of hatchery winter steelhead  to the
Beaver  Creek Hatchery.

Return Year Sport CatchA Adults Trapped at HatcheryB Hatchery Run SizeC

1977-78 2,288 537 2,825

1978-79 1,804 744 2,548

1979-80 3,491 675 4,166

1980-81 2,862 1,111 3,973

1981-82 1,503 557 2,060

1982-83 2,211 649 2,860

1983-84 3.238 2.148 5.386

*Sport catch represents hatchery portion of catch (75% of total catch).
Sport catch within subbasin  only.
BAll adults returning to hatchery fish trap are assumed hatchery fish since all adults examined in
1981-82 and 1982-83 had stubbed dorsal tins.
CRun  size equal to hatchery sport catch and hatchery returns combined although three bias exist: 1)
some trapped fish are released and may return to be counted again; 2) some hatchery-stock fish
spawn in the river never returning to the hatchery; 3) some hatchery fish are harvested in the
Columbia River.

Sources: Elochoman Subbasin  Production Plan 1990.
Woody, S. Hatchery Manager, Beaver Creek Hatchery.
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Table 2 (AS-a). Percent females by return year for adult hatchery winter steelhead returning to
Beaver Creek Hatchery located on the Elochoman River.

% Females

Return Year Percent*

1980-81 52.2

1981-82 47.7

1982-83 55.4

1983-84 49.4

1984-85 41.5

1985-86 51.3

1986-87 44.6

1987-88 42.4

1988-89 41.8

1989-90 52.9

*Data obtained from adults returning to Beaver Creek Hatchery.
Source: Washington Department of Wildlife Annual Production Report 1988-89.
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Table 3 @F-a).  Mean fecundity by return year for hatchery winter steelhead returning to Beaver
Creek Hatchery.

Return Year

1979-80

1980-81

1981-82

1982-83

1987-88

1988-89

1989-90

1990-g 1

Number Fish*

323

430

360

218

266

521

146

Eggs per Fernal?

3,361

3,563

1,985

2,383

2,610

3,142

2,572

2,762

*Data based on fish returning to Beaver Creek Hatchery.
BFecundity  determined by dividing total egg take by total females spawned.
Source: Stock Assessment of Columbia River Anadromous Salmonids, Vol. II, 1985

Stan Woody, Beaver Creek Hatchery Manager, 1991.

Table 4 (B-a). Smolt to adult survival rates for Elochoman hatchery winter steelhead.

R e t u r n s *Return Year 1 Smolts Planted Percent RetumB  ’

1977-78 96,857 2,825 2.92

1978-79 93,988 2,548 2.71

1979-80 107,416 4,166 3.88

1980-81 115,894 3,973 3.43

1981-82 99,964 2,060 2.06

1982-83 109,175 2,860 2.62

1983-84 120,870 5,386 4.46

*Returns include sport catch plus hatchery rack returns.
*Percentages based on hatchery smolts released compared to number of returning adults.
‘Smelt return percentages are not exact due to the following;
1). Fish may spawn in the river and not return to the hatchery.
2). Fish may be harvested in the Lower Columbia fishery.
3). Some fish trapped at the hatchery are released and may be counted twice if they

return to the hatchery.
Source: Stock Assessment of Columbia River Anadromous Salmonids, Vol.11,  1985
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Table 6 (TD). Parasites and diseases isolated at Beaver Creek Hatchery located on the Elochoman
River.

Disease Type Hatchery

BXtiYid Beaver Creek

Bacterial Beaver Creek

Bacterial Beaver Creek

Bacterial Beaver Creek

Bacterial Beaver Creek

Parasite Beaver Creek

Parasite Beaver Creek

Parasite Beaver Creek

Parasite Beaver Creek

Parasite Beaver Creek

Viral Beaver Creek

Viral Beaver Creek

Specific Pathogen

Flavobacterium sp.

Aeromonas  salmonicida  (Purunculosis)

Flexibacter columnaris  (Columnaris)

Renibactetium  salmonatium  (BKD)

Flexibacter cytophaga  (Coldwater)

lchthyoboda  sp. (Coda)

Ichthyophthirius  multiflis  (Ich)

Nanophetyus  sp.

Trichodina sp.

Hexamita sp.

Infectious Hematopoietic Necrosis (IHN)

EZBS

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease outbre

Source: WDW pathologist, Steve Roberts, 1991.

WDW ELOCHOMAN 29



REFERENCES

Howell, P. J., K. Jones, D. Scarnecchia, L. LaVoy, W. Kendra, and D. Ortmann. 1985. Stock
assessment of Columbia River anadromous salmonids, volumes I & II. Final report of
Oregon Department of Fish and Wildlife, Washington Department of Fisheries, Washington
Department of Game, and Idaho Department of Fish and Game (Project 83-335, Contract
DE-AI7984BP12737) to Bonneville Power Administration, Portland, Oregon.

Lucas B., WDW unpublished data 1991.

WDW Annual Production Report, 1988-89.

WDW Columbia Basin System Planning. Elochoman River Subbasin  Production Plan , 1990.

WDW ELOCHOMAN 30



COWLITZ SUBBASIN

Spring Chinook

GEGGRAPHIC  LOCATION

The Cowlitz River originates from the slopes and foothills of Mt. Rainier and Mt. Adams and
drainage encompasses 2,480 square miles. Upper Cowlitz River major tributaries include the Clear
Fork, Muddy Fork, Tilton,  and Cispus Rivers. Fish migration was blocked from these streams
following the construction of Mayfield  Dam in 1963 at River Mile (RM) 52. In 1968, Mossyrock,
another hydroelectric dam, was constructed at RM 66. The Toutle River is the major lower river
tributary accessible to spring chinook. Major Toutle River tributaries include the North and South
Fork Toutle and Green Rivers. Spring chinook are not found in the Coweeman River, another
major lower river tributary. The Toutle River enters the Cowl& at RM 20. The Cowlitz River
enters the Columbia River at RM 68 near Longview. The Cowlitz Salmon Hatchery is located 2
miles downstream from Mayfield  Dam. The Toutle Hatchery is located near the mouth of the
Green River.

ORIGIN

Native populations of spring chinook were historically present in the Cowlitz River. Cowlitz River
escapement in the early 1950’s was estimated to be about 10,400 with the Cispus River (8,100),
upper reaches of the Toutle River (400), Tilton  River (200), and upper Cowlitz (1,700) the major
spawning populations (WDF,  1951). On the Cowlitz River between 1962 through 1966, an average
of 8,720 adult and 1,208 jack spring chinook were counted at Mayfield  Dam (Thompson and
Rothfus, 1969). Spring chinook in the Cowlitz River are currently hatchery stock. Although some
spring chinook spawn naturally in the river, few returning adults originate from natural spawning.

DISTRIBUTION

Historically, spawning surveys indicated all spawning in the Cowl&z  occurred above Mayfield.
(WDW, 1990). Washington Department of Fisheries (1951) indicated spawning in the Cowlitz
occurred above Packwood  and in the Cispus River between Iron and East Canyon Creeks. In the
Tilton  River, Thompson and Rothfus (1969) indicated spring chinook were reported in 1945, but
subsequent spawning in the Tilton  River has not been observed for years. From 1974 through 1980,
an average of 2,838 spring chinook adults were trucked above Mayfield  into the Tilton  and upper
Cowlitz Rivers to provide sport fishing opportunity and natural production (Stober, 1986). An
average of 260 adult spring chinook were planted in the Tilton  river from 1975 through 1978 and
none thereafter. Since 1981, no spring chinook have been planted above Mayfield  because of
possible risk of IHN virus contamination of water supply at the Cowl&z Salmon Hatchery
(WDW, 1990).

Currently, heaviest natural spawning occurs in the eight mile stretch between the Cowlitz Salmon
and Trout Hatcheries. Minor numbers of naturally spawning chinook are observed below Blue
Creek.

PRODUCTION

The Northwest Planning Council’s model estimated a smolt capacity of 329,400 smolts for the
Cowlitz below Mayfield  and 788,400 smolts in the Toutle River. Above Mayfield, the Northwest
Power Planning Council’s model estimated 1600,000 smolts could be produced. Easterbrooks
(1980) estimated a maximum of 1,157,400  spring chinook smolts could be produced above Cowlitz
Falls.
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Production from naturally spawning adult chinook and juvenile plants in the Tilton  River was
observed at the Mayfield  Dam migrant facility. An average of 3,894 spring chinook smolts were
counted at Mayfield  Dam migrant facility between 1978 through 1983 and 1985 (WDW,l990).

A salmon hatchery was present in the upper Cowlitz River near the Clear Fork, but was abandoned
in 1949 as a rearing station because water temperatures were too low. The station continued to take
spring chinook eggs through 1950 for transfer to the Green River Hatchery on the Toutle system.
Spring chinook reared at Green River Hatchery were planted in the upper Cowlitz River (Howell et
al., 1985). Spring chinook juveniles were planted in the Tilton  River until 1978 while the upper
Cowlitz received plants through 1981. Tilton  River juvenile plants for 1974 through 1978 averaged
739,200 fish while 1979 through 1981 upper Cowlitz plants averaged 1,375,200  fish (Stober, 1986).

Currently, hatchery production is the dominant component in the Cowlitz River although some
natural production also occurs. The Cowlitz Salmon Hatchery was completed in 1967 to maintain
the spring chinook run at a rack return of 17,300 adults. original hatchery design called for 4
million spring chinook juveniles (fingerlings and yearlings) amounting to 196,590 pounds. Recent
production of spring chinook has been 600,000 yearlings and 2.5 million fingerlings amounting to
170,000 pounds. Production has increased for 1990 to 1,056,000  smolts. Brood stock for the
subbasin  has been Cowlitz stock collected via hatchery rack returns except for two 1967 brood
Willamette stock releases of 331?200  fingerlings in 1968 and 668,100 yearlings in 1969. The
Willamette stock juveniles were in questionable health throughout the rearing period and survived
poorly based on returns of a yearling fm-clip group (Howell et al., 1985).

Toutle Hatchery was destroyed by the Mt. St. Helens eruption in 1980. Most Toutle River spring
chinook were reafed  in Dear Springs Pond, which was later destroyed when a temporary flood
control dam was breached in the winter of 1981 - 1982. Production in 1967 through 1980 averaged
33,800 fmgerlings and there was one release of yearlings (WDW,  1990). In the Toutle River, most
plants were unfed fry and fingerling releases using Cowlitz stock from the Cowlitz Hatchery.

Tables 1 and 2 describe the amount of spawning and rearing habitat by quality, available in the
Cowlitz River. This data was derived from the Presence/Absence database of Northwest Power
Planning Council, 199 1.

The Cowlitz River spring chinook natural spawn escapement from 1978 - 1984 brood years
averaged 340 with a low return of 153 for the 1978 brood and a peak of 641 for the 1984 brood.
Cowlitz River natural spawn escapements by age and brood year are presented in Table 3.

Cowlitz Salmon Hatchery spring chinook returns from 1978 - 1984 brood years averaged 13,581
with a low return of 5,323 for the 1982 brood and a peak of 23,045 for the 1984 brood. Cowlitz
Salmon Hatchery returns by age and brood year are presented in Table 4.

Cowlitz River tributary sport catch estimates between 1978 - 1984 brood years averaged 6,410
spring chinook, ranging from a low catch of 1,669 for the 1982 brood to a peak of 12,362 for the
1979 brood. Cowlitz River tributary sport catch by age and brood year are presented in Table 5.

The total returns of spring chinook to the Cowlitz River between 1978 - 1984 brood years averaged
20,183, ranging from a low return of 7,331 for the 1982 brood and a high of 31,398 for the 1979
brood. Total returns of spring chinook to the Cowlitz River by age and brood year are presented in
Table 6.

No data is available for Toutle River spring chinook natural spawn escapements or hatchery returns
since the eruption of Mt. St. Helens. The Toutle River has been closed to salmon angling since
the eruption.
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ADULT LIFE HISTORY

Run size. catch and esca-pement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the Cowlitz River origin spring chinook.
Ocean and Columbia river fisheries account for 43 percent of production based on the System
Planning Model. Relatively little harvest occurs in the ocean while Columbia river commercial and
sport fisheries comprise most of the harvest. However, Howell et aL(1985)  notes most of the
harvest of two 1976 brood tag groups occurred in the coastal fisheries in Washington (32 percent)
and British Columbia (30 percent). In the Cowlitz River from 1975 - 1987, the tributary sport catch
averaged 32 percent of the total return. Pre-eruption (1977 - 1979) harvest was distributed as 99
percent Cowlitz and 1 percent Toutle (WDW,  1990). Columbia River sport and commercial
fisheries are managed to ensure attainment of hatchery egg-take requirements while minimizing any
upper Columbia spring chinook impacts. Toutle Hatchery production was to provide for sport and
commercial fisheries.

Strays from lower river hatcheries are not unusual. Table 7 lists Cowl& Hatchery origin spring
chinook stray coded wire tag recoveries beginning with the 1978 brood through the 1988 brood, and
Table 8 lists the coded wire tags recovered within the Cowlitz subbasin  which originated outside the
Cowlitz subbasin.

Time of Migration

The majority of the run migrates through the lower Columbia River from mid-March to mid-May.
Arrival at the Cowlitz Salmon Hatchery trap peaks in late May and early June. Figure 1 illustrates
the freshwater life history of spring chinook in the Cowlitz River.

Soawning  Period

Spawning extends from late August to early October with peak activity in September.

Soawning  Areas

The primary spawning area in the Cowlitz River is the four mile reach downstream of the Cowlitz
Salmon Hatchery.

Aee Corn-position

Age ranges from two-year-old mini-jacks to six-year-old adults. In the mid - 1970’s,  two-year-old
spring chinook, informally called mini-jacks comprised a substantial portion of the Cowlitz River
run. Modifications in the rearing strategy at Cowlitz Hatchery beginning with the 1977 brood
substantially reduced the number of mini-jacks (Howell et al., 1985).
summarized in Tables 3 through 5.

Total age composition data is
Table 9 lists the age composition percentages by brood year and

freshwaterocean rearing for spring chinook returning to the Cowlitz Salmon Hatchery. Table 9 lists
the age composition percentages by brood year and freshwaterocean rearing for spring chinook
returning to the Cowlitz River spawning grounds. Table 10 lists the age composition percentages by
brood year and freshwater-ocean rearing for spring chinook returning to the Cowlitz Salmon
Hatchery. Table 11 lists the age composition percentage by brood year and freshwaterocean
rearing for spring chinook caught in the Cowlitz River sport fishery.

Sex Ratio

Female fall chinook comprised 31- 45 percent of the spring chinook returning to the Cowl&
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Salmon Hatchery between 1980 - 1984 brood years. The percent females by brood year and
freshwaterocean rearing ages for Cowlitz Salmon Hatchery spring chinook returns are presented in
Table 12. Cowl&z River natural spawn escapement percent females by brood year and
freshwaterocean  rearing ages is currently unavailable.

The mean fork length by brood year, sex, and freshwaterocean  rearing ages of Cowlitz River
natural spawn escapement and hatchery returns are currently unavailable.

Fecundity

Cowlitz River natural spawn and Cowlitz Salmon Hatchery fecundity data by age and brood year are
unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

No information is available on emergence on naturally produced fry.
emergence occurs primarily in mid to late November.

At Cowlitz Salmon Hatchery

Time. age and size at migration

Based on scale readings and coded-wire tag recoveries, most of the spring chinook spend over a
year in freshwater and migrate downstream in their second spring (Howell et al., 1985). Yearlings
begin their downstream smolt migration immediately after release in March and April based on tag
recoveries in the Columbia estuary (Dawley  et al. 1979). Fall release tagged juveniles , based on
one 1976 brood coded wire tag group, were not recovered in the estuary until the following spring
(Howell et al., 1985).

Hatchery release information for the Cowlitz subbasin by brood year is presented in Table 13.
Length data of natural spring chinook smolts from the Cowlitz River is unavailable. The number of
natural juvenile spring chinook salmon that migrate from the Cowlitz River is also unavailable.

Survival Rate

Cowlitz Salmon Hatchery egg to fry survival was 92.9 percent for 1982 through 1986. Fry to smolt
survival was 85.8 percent resulting in an egg to smolt survival of 79.7 percent. Smolt to adult
survival of marked yearlings for 1980 through 1983 brood years averaged 2.74 percent and ranged
from 0.46 percent to 6.97 percent. However, 1982 - 1983 releases averaged 1.21 percent (WDW,
1990). Survival to all catch was estimated to be 5.5 percent for Cowlitz spring chinook (Howell et
al., 1985). Cowlitz River subbasin natural spawn and Toutle Hatchery survival data are not
available.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Milner et al. (1983) measured the genetic distances between Cowlitz and Kalama Falls spring
chinook. The within group variation was one of the lowest for 17 different stock group
comparisons, indicating a relatively high degree of genetic homogeneity. Shreck et al. (1986)
compared their samples to those of Milner et al(1983) in order to determine if there were any
genetic changes in stock between sampling dates. The results indicated a statistically significant
difference in isozyme gene frequencies for one enzyme system between the current and historical
profiles for both the Cowlitz and Kalama Falls samples. However, the statistical difference in the
Cowlitz hatchery comparison may be due to the normal difficulty in interpreting the characteristics
of that particular stock enzyme system (isocitrate dehydrogenase) and not due to any stock changes
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over time.

DISEASE

Bacteria and parasitic diseases found in the Cowlitz Salmon Hatchery are listed in Table 14. (WDF
Salmon Culture, Olympia).

REFERENCES

The references for this section appear at the end of the following chinook section.

WDF COWLITZ 5





Table 1 (FIB-l).  Estimated amount of rearing and spawning habitat, by quality, of the Cowlitz
River spring chinook production area.

Distance/Area Excellent Good Fair” Pooi Unknown Total Confidence

Miles (%) 0.00 0.53 0.31 0.16 78.4

Acres (%) 0.00 0.53 0.32 0.15 517.7

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database of Northwest Power Planning Council, 1991.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Cowlitz River spring
chinook production area.

Distance/Area E x c e l l e n t  G o o d  Fa.? POOP Unknown Total Confidence

Miles (%) 0.00 0.00 0.36 0.64 59

Acres (%) 0.00 0.00 0.38 0.62 406.7

’ Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database of Northwest Power Planning Council, 1991.
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Table 3 (RN). Total natural spawner escapement of spring chinook to the Cowlitz River by brood
Year-

Total Age
r

BroodYear 2 3 4 5 6 Total Adult
Total

1974 1

1975 68 10

1976 97 318 2

1977 27 630 121 0 778

1978 4 51 86 12 0 153 98

1979 106 54 58 29 0 247 87

1980 16 11 118 40 4 189 162

1981 14 9 116 144 0 283 260

1982 5 9 319 6 0 339 325

1983 96 289 65 65 10 525 140

1984 203 8 107 314 9 641 430

1985 11 8 239 88

1986 41 51 181

1987 70 14

1988 281

Age composition based on scale reading analysis.
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Table 5 (RS). Total sport catches of spring chinook in the Cowlitz River by brood year.

Total Age

1984 283 790

1985 518 132

1986 54 189

1987 27 1,020

1988 180

Age based on scale reading analysis.

1,962 821 275 4,131 3,058

1,230 633

1,492
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Table 6 (RB). Total returns of spring chinook to the Cowlitz River by brood year.

Total Age

Age based on scale reading analysis.
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Table 9 (AC-l). Age composition percentage (freshwater-ocean) by brood year for spring chinook
spawning naturally in the Cowlitz River.

Age Composition (%)

Age based on scale reading analysis.
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Table 10 (AC-2). Age composition percentage (freshwaterocean) by brood year for spring chinook
returning to the Cowlitz Salmon Hatchery.

Age Composition (%)

1
Brood Year N 2.0 2.1 2.2 2.3 2.4

1978 509” 4.80 12.80 56.80 25.3 0.30

1979 325b 12.60 14.60 58.50 14.30 0

1980 584 4.80 13.00 70.60 11.20 0.40

1981 312 25.80 8.30 51.10 14.40 0.40

1982 345 9.40 7.70 60.60 21.80 0.50

1983 964 18.30 12.70 54.10 14.50 0.40

1984 1,060 16.40 11.40 45.50 25.50 1.20

1985

1986

1987

1988

’ N excludes age 2.0 fish.

b N excludes age 2.0 and 2.1 fish.

Age based on scale reading analysis.

WDF COWLITZ 15



Table 11 (AC-3). Age composition percentage (freshwater.ocean) by brood year for spring chinook
caught in the Cowlitz River sport fishery.

Age Composition (%)

Brood N 2.0 2.1 2.2 2.3 2.4
YEU

1978 272’ 9.40 16.60 62.90 11.10 0

1979 833 5.10 22.40 58.50 13.90 0.10

1980 889 1.60 31.50 59.00 7.90 0

1981 263 14.10 13.70 53.90 18.30 0

a N excludes age 2.0 fish.

Age based on scale reading analysis.
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Table 12 (AS). Percent females by brood year and age class (fieshwater.ocean)  for spring chinook
returning to the Cowl&z Salmon Hatchery.

Females (%)

Age based on scale reading analysis.
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Table 14 (I’D). Parasites and diseases of spring chinook at the Cowlitz Hatchery.

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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Disease type Hatchery

Virus Cowlitz

virus Cowlitz

Bacteria Cowlitz

Bacteria Cowlitz

Bacteria Cowlitz

Bacteria Cowlitz

Parasite Cowlitz

Parasite Cowlitz

Specific Pathogen

IHNV: Infectious Hematopoietic Necrosis

EIBS: Erythrocytic Inclusion Body Syndrome

Renibacterium  salmoninanun  (Bacterial Kidney Disease)

Yersinia ruckri  (Enteric  Redmouth)

Cytophaga  psychrophila (Cold Water Disease)

Aeromonas Salmonicida  (Furunculosis)

Various Ectoparasites, Endoparasistes and Myxosporidians

Ceratomyxa Shasta



COWLITZ SUBBASIN

Fall Chinook

GEOGRAPHIC LOCATION

The Cowlitz River originates from the slopes and foothills of Mt. Rainier and Mt. Adams. The
drainage encompasses 2,480 square miles. Upper Cowlitz River major tributaries include the Clear
Fork, Muddy Fork, Tilton,  and Cispus Rivers. Fish migration was blocked to these streams
following the construction of Mayfield  Dam in 1963 at River Mile (RM) 52. In 1968, Mossyrock,
another hydroelectric dam.,  was constructed at RM 66. The Toutle and Coweeman Rivers are the
major lower river tributaries accessible to fall chinook. The Toutle River enters the Cowlitz at RM
20 and the Coweeman River enters the Cowlitz at RM 2. Major Toutle River tributaries include the
North and South Fork Toutle and Green Rivers. The Cowlitz River enters the Columbia River at
RM 68 near Longview. The Cowlitz Salmon Hatchery is located 2 miles downstream from
Mayfield  Dam. The Toutle Hatchery is located near the mouth of the Green River.

ORIGIN

The Cowl&z River received only one plant of fall chinook between 1951 and 1967 when 203,769
Toutle River origin fingerlings were released into the Tilton  River in 1952 (WDW,  1990). The
Cowlitz Salmon Hatchery was completed in 1967 to mitigate for upstream habitat losses. Fall
chinook broodstock are collected from the Cowlitz Salmon Hatchery barrier dam except for some of
the fish planted in 1968 (Toutle), 1971 (Kalama), and 1981 (Big Creek, Kalama, Bonneville). It is
presumed there are no differences between hatchery stock and naturally spawning populations, as no
effort was, nor is, being made to keep them separate.

Washington Department of Wildlife (1990) reports the Toutle River has been stocked since at least
1951. After 1967, the stock used was primarily Toutle although some other stocks were used in
1967 (Spring Creek and Big Creek), 1979 (Kalama), and after 1987 (Grays River, Big Creek,
Kalama and Washougal).

The Coweeman River received plants of fall chinook from at least 1951 to 1979. Since 1967, stocks
included Spring Creek, Washougal, and Toutle (WDW, 1990).

DISTRIBUTION

Historically, Cowlitz River fall chinook distribution was from near the mouth to upper tributaries
such as the Ohanapecosh and Tilton  Rivers (Thompson and Rothfus 1969). Fall chinook redd
counts from 1961 through 1966 indicated 37 percent were found above Mayfield  (WDW, 1990).
Currently, heaviest spawning occurs between the Cowlitz Salmon and Trout Hatcheries. This river
section contained about 82 percent of the redds counted in 1984, but included Cowlitz Hatchery
production fish that spawned naturally (Devore,  1987). Redd counts generally decrease downstream
to the Kelso Bridge at RM 5. The Mt. St. Helens eruption in 1980 severely impacted any fall
chinook spawning areas below the mouth of the Toutle River.

In 195 1, the Washington Department of Fisheries estimated 80 percent of the Toutle River fall
chinook natural spawning occurred in the lower five miles of the river. Toutle River fall chinook
natural spawn distribution for 1964 through 1979 was 4.8 percent Toutle River, 3.8 percent South
Fork Toutle, 49.4 percent North Fork Toutle, and 42 percent Green River (WDW,  1990). In recent
years, Toutle River fall chinook spawning ground index counts have been focused in the Toutle
Hatchery area.
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Coweeman River fall chinook spawning ground index counts are conducted annually between
Mulholland Creek and the Jeep Club Bridge.

PRODUCTION

Hatchery production is currently the dominant component in the Cowlitz River although some
natural production also occurs. Cowlitz Salmon Hatchery mitigation goals include 8,300 fall
chinook. Original hatchery designs called for 10 million fall chinook juveniles amounting to 66,400
pounds (WDW,  1990).

Toutle River fall chinook are anticipated to be managed as a hatchery stock following the eruption
of Mt. St. Helens. The Toutle River has been stocked since at least 1951 with 1 million to 6
million fingerlings released annually until 1980. Toutle production is presently being supplemented
with annual production from Beaver Slough on the Green River. In 1987 Toutle Hatchery
production was 902,400 fall chinook fingerlings. In 1988, Toutle Hatchery production increased to
2,419,OOO  fall chinook (WDW,  1990).

The Coweeman River has received plants of fall chinook from at least 1951 to 1979 (WDW,  1990).

Table 1 describes the amount of spawning and rearing habitat by quality, available in the Cowlitz
River. This data was derived from the Presence/Absence database of Northwest Power Planning
Council, 199 1.

The Northwest Power Planning Council’s model showed natural production capacity was 2,183,OOO
smolts for the Cowlitz River below Mayfield.  Above Mayfield, the Northwest Power Planning
Model estimated 357,000 smolts could be produced from the Tilton  River and 4,028,OOO above
Cowlitz Falls. Easterbrooks (1980) estimated a maximum of 4,254,OOO fall chinook smolts could be
produced upstream from Cowlitz Falls. The Northwest Power Planning Council’s model also
showed production capacity was 2,799,OOO smolts in the Toutle River and 602,000 smolts in the
Coweeman River.

Fall chinook in the Cowlitz River were historically abundant. In 1951, the Washington Department
of Fisheries estimated 10,900 fall chinook returned to the Cowlitz and 500 fall chinook in the Tilton
Rivers. In 1961 through 1966, an average of 5,992 adult and 2,543 jack fall chinook were counted
at Mayfield  Dam (Thompson and Rothfus 1969). From 1983 - 1985, an estimated average of 1,661
natural fall chinook returned to the Cowlitz River (Devore, 1987). The Cowlitz River fall chinook
natural spawn escapement from 1978 - 1984 brood years averaged 5,194 with a low return of 2,574
for the 1982 brood and a peak of 11,660 for the 1984 brood. Cowlitz River fall chinook natural
spawn escapements by age and brood year are presented in Table 2.

In 1951, the Washington Department of Fisheries estimated escapement of fall chinook in the Toutle
River at 6,500 fish. Toutle River fall chinook natural spawning escapement for 1964 through 1979
averaged 6,573 fish (WDW,  1990). The Toutle River, including the mainstem  Toutle and South
Fork Toutle plus Green River fall chinook spawning ground data following Mt. St. Helens
eruption is very limited. Toutle River subbasin fall chinook natural spawn recent escapements by
age and brood year are presented in Tables 3, 4, and 5, respectively.

The Washington Department of Fisheries (1951) estimated escapement of fall chinook in the
Coweeman River at 5,000 fish. The Coweeman River fall chinook natural spawn escapement from
1978 - 1984 brood years averaged 279 with a low return of 49 for the 1979 brood and a peak of
1,308 for the 1984 brood. Coweeman River fall chinook natural spawn escapements by age and
brood year are presented in Table 6.
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Cowlitz River Hatchery fall chinook returns from 1978 - 1984 brood years averaged 9,988 with a
low return of 4,405 for the 1978 brood and a peak of 21,589 for the 1984 brood. Cowlitz Hatchery
fall chinook returns by age and brood year are presented in Table 7.

Toutle Hatchery fall chinook returns from 1972 through 1979 averaged 4,183 fish (WDW,  1990).
The Toutle Hatchery (Beaver Slough Pond) was reopened in 1986 after several years of being
closed. The Toutle Hatchery new adult rack, trapping and holding facility became operational in the
fall of 1990. The opening of the Toutle Hatchery marked the first hatchery collection and spawning
since the Mt. St. Helens eruption in 1980. The recent Toutle Hatchery fall chinook return by age
and brood year is presented in Table 8.

Cowlitz River tributary sport catch estimates between 1977 - 1986 return years averaged 2,672 fall
chinook, ranging from a low of 407 in 1983 to a high of 4,922 in 1978 based on punchcard data.
However, specific age and brood year analysis for Cowlitz River sport catch is unavailable.

The Toutle River has been closed to salmon angling since the Mt. St. Helens eruption.

Coweeman River tributary sport catch is limited to jacks (chinook ~24”) only. Coweeman River
tributary sport catch estimates, though minor, are currently unavailable.

ADULT LIFE HISTORY

1Run iz

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the Cowlitz River origin fall chinook. The
System Planning Model used a combined ocean and Columbia River harvest rate of 87.1 percent
(WDW,  1990). In 1980 and 1981, a terminal commercial gillnet  fishery in the lower Cowlitz River
targeted primarily Toutle River fall chinook. Overall, Columbia River sport and commercial
fisheries are managed to ensure attainment of hatchery egg-take requirements.

Strays from other lower river hatcheries and natural production are not unusual. Cowlitz and Toutle
Hatchery origin fall chinook coded wire tag recoveries beginning with the 1978 brood through to the
1988 brood are listed in Tables 9 and 10, respectively. Table 11 lists the coded wire tags recovered
within the Cowlitz subbasin  which originated outside the Cowlitz subbasin.

Time of Migration

Upstream migration begins from early August to early September. Depending partly on early fall
rains and tributary migration distances, recruitment to most hatchery collection sites is usually
greatest during the middle of September. The Cowlitz Hatchery substock  arrives at the collection
site slightly later and over a broader time period than other Lower  River Hatchery stocks. Figure 1
illustrates the freshwater life history of fall chinook in the Cowlitz.

Suawnine  Period

Cowlitz Hatchery fall chinook are spawned primarily in late October to early November. Natural
spawning generally occurs concurrently with the spawning of the hatchery run.

Snawning  Areas

Currently, most Cowlitz River fall chinook natural spawning occurs between the Trout Hatchery
(RM 41.3) and the Salmon Hatchery (RM 52.0) with fewer numbers found downstream to the Kelso
Bridge. In recent years, Toutle River spawning ground counts have been focused in the area near
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the Toutle Hatchery, on the Green River.

Coweeman River fall chinook spawning ground index counts are conducted annually between
Mulholland Creek and the Jeep Club Bridge, a distance of about 6.0 miles.

Age Comuosition

Age ranges from two-year-old jacks to six-year-old adults with three-year-olds or four-year-olds
usually the dominant age class. Total age composition data is summarized in Tables 2 through 8.
Tables 12 and 13 list the age composition percentages by brood year and freshwaterocean rearing
for fall chinook returning to the Cowl& and Coweeman Rivers spawning grounds, respectively.
Table 14 lists the age composition percentages by brood year and freshwater.ocean  rearing for fall
chinook returning to the Cowlitz Salmon Hatchery.

Sex Ratio

Female fall chinook comprised 50 - 60 percent of the natural spawners in the Cowlitz River between
1981 and 1984 brood years. Female fall chinook comprised 29 - 75 percent of the natural spawners
in the Coweeman River between 1981 and 1984 brood years. The percent females by brood year
and freshwater.ocean  rearing ages for Cowlitz and Coweeman Rivers fall chinook are presented in
Tables 15 and 16, respectively.

Female fall chinook comprised 34 - 49 percent of the fall chinook returning to the Cowlitz Hatchery
between 1981 - 1984 brood years. The percent females by brood year and freshwaterocean rearmg
ages for Cowlitz Hatchery returns are presented in Table 17.

The mean fork length by brood year, sex, and freshwaterocean  rearing ages of Cowlitz River
natural spawners for 1977 - 1985 brood years are available in Table 18 and 19.

The mean fork length by brood year, sex, and freshwaterocean rearing ages of Coweeman River
natural spawners for 1979 - 1984 brood years are listed in Tables 20 and 21.

The mean fork length by brood year, sex, and freshwater.ocean  rearing ages for Cowlitz Hatchery
returns from 1977 - 1984 brood years are available in Tables 22 and 23.

Fecundity

Fecundity at the Cowlitz Hatchery between 1983 - 1990 return years averaged 4,109 and ranged
from a low of 3,898 in 1983 to a high of 4,505 in 1990. Cowlitz, Toutle, and Coweeman Rivers
natural spawn and Cowlitz and Toutle Hatcheries fecundity data by age and brood year is
unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

Emergence times were estimated to be early May for naturally spawning fry, depending on time of
egg deposition and water temperatures (Howell et. al., 1985).
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Time. age and size at migration

Hatchery release information for the Cowlitz subbasin  by brood year is presented in Table 24.
Length data of natural fall chinook smelts  from the Cowlitz River subbasin  is unavailable. The
number of natural juvenile fall chinook salmon that migrate from the Cowlitz River subbasin  is also
unavailable.

Survival Rate

Egg-to-fry survival at Cowlitz Salmon Hatchery was 92.9 percent for 1982 - 1986. Fry-to-smolt
survival was 94 percent resulting in an egg-to-smolt survival of 87.3 percent. Smolt-to-adult
survival of hatchery fish for 1980 - 1983 brood years averaged 0.29 percent with a range of 0.05
percent to 0.56 percent (WDW,  1990). Cowlitz River natural spawn survival data is unavailable.

Prior to 1980, Toutle Hatchery fingerling survival was estimated at 0.57 percent. Fry-to-fingerling
survival at Toutle Hatchery was 99.6 percent and 98.4 percent for the 1987 and 1988 releases,
respectively. Smolt-to-adult survival for Toutle River fall chinook averaged 0.57 percent (WDW,
1990). Toutle River natural spawn survival data is unavailable.

Coweeman River fall chinook smolt-to-adult survival was estimated to be 0.25 percent (WDW,
1990).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data not available.

DISEASE

Bacteria and parasitic diseases found in the Cowl&z Hatchery are listed in Table 25. (WDF Salmon
Culture, Olympia)
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Table 1 (FIB-l). Estimated amount of rearing and spawning habitat, by quality, of the Cowlitz
River fall chinook production area.

Distance/Area

Miles (%)

Acres (%)

Excellent Good Faif Poof Unknown Total Confidence

0.02 0.40 0.40 0.18 208.8

0.02 0.42 0.35 0.21 1186.
c

1 Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database of Northwest Power Planning Council, 199 1.
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Table 2 (RN-l). Total natural spawner escapement of fall chinook to the Cowlitz River by brood
Y=--

Total Age

Age composition based on scale reading analysis except:

Hatchery age composition used for the 1981 return year.

1980-1981 return year - adult proportion based on sampling data from Cowlitz Salmon Hatchery.

1985 return year - total escapement includes 244 spring chinook.

1988 return year - excludes 78 spring chinook based on CWT recoveries during fall chinook
surveys.
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Table 3 (RN-2). Total age of natural spawner escapement of fall chinook to the mainstem  Toutle
River by brood year.

Total Age

II Brood Year I 2 I 3 I 4 I 5 I 6 I

974-- .

1975

181976 I I

1977 12 41

1978 4 14

1979 0

3

7

Total Adult
Total

0

0

1980

1981

1982

1983

1984

i

-- -- I

1986

1987

1988

Age based on scale reading analysis.
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Table 4 (RN-3). Total age of natural spawner escapement of fall chinook to the South Fork Toutle
River by brood year.

Total Age

1984

1985

1986

1987

1988

Age based on scale reading analysis except:

1981 return year- age composition from the 1981 Cowlitz terminal adult catch.

1980 return year- unsurveyable  due to Mt. St. Helens eruption.
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Table 5 (RN-4). Total age of natural spawner escapement of fall chinook to the Green River by
brood year.

Total Age

Age based on scale reading analysis except:

1981 return year- age composition from the 1981 Cowlitz terminal adult catch.

1980 return year- no fish found during stream surveys; Mt. St. Helens eruption in May.
1990 return year- does not include 19 adults and 24 jacks passed upstream from the hatchery.
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Table 6 (RN-5). Total natural spawner escapement of fall chinook to the Coweeman River by brood
Year-

Total Age

Brood Year

1974

1975

1976

1977

1978

1979

1980

1981

1982

2

6

3

13

0

28

3

18

8

15

20

17

30

4

28

23

42

20

108

113

44

5

4

4

6

0

11

15

26

15

6

0

0

0

0

0

0

9

0

0

Total

56

49

165

156

117

Adult
Total

47

50

46

152

156

89

I 1988 I 27 I I I I
Age based on scale reading analysis except:

1980 return year - Jack proportion based on the total return to Cowlitz Hatchery and adult
proportion based on Cowlitz Hatchery sampling data.

1981 return year - Age composition from 1981 Cowlitz terminal.

1982 return year - Cowlitz Hatchery age composition was used.
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Table 7 @H-l).  Total hatchery returns of fall chinook to the Cowlitz River by brood year.

Brood Year 2 3

1974

1975

1976 1,088

1977 709 3.346

II 1981 ! 166 1 1,016I
1982 169 1,835

1983 2,928 7,613

1984 1,695 4,454

1985 943 1,755

1986 529 2,291

1987 344 1,501

1988 393

Total Age

4

2,941

3.054

4,394

4,177

2.644

7,245

11.869

6,229

3,735

5 6 Total

T-k-+
277 0 4,405I

728 0 1 6,087
I

318 I 0 1 4 ,966
I

598 ! 22 1 18,406

3,351 220 21,589

981

Adult
Total

4,184

4.301

8,196

5,921

4.797

15,478

19.894

Age based on scale reading analysis.

1988 return year includes 600 adults recycled downstream.

1987 return year excludes 6 fish released back into the river.

Cowlitz Hatchery escapement is based on actual return. However, CWT recoveries suggest some
spring chinook may have been called fall chinook and vice versa.
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Table 8 (RH-2). Total hatchery returns of fall chinook to the Toutle River by brood year.

Total Age

Age based on scale reading analysis.

1990 return includes 19 adults and 24 jacks put upstream to spawn naturally.
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Table 18 (AL-a). Mean fork length by brood year and age class (freshwater.ocean)  for female fall
chinook spawning naturally in the Cowlitz River.

Mean Fork Length (cm)
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Table 18. (cont.) Mean fork length by brood year and age class (freshwater.ocean) for female fall

Age based on scale reading analysis.

WDF COWLITZ 64

ch&ook spawning naturally in the Cowl& River. -

Mean Fork Length (cm)

St. Dev.

1984

N

St. Dev.

1985

N

St. Dev.

71

30

5.58



Table 19 (AL-b). Mean fork length by brood year and age class (freshwater.ocean) for male fall
chinook spawning naturally in the Cowlitz River.

Table 19 (AL-b). Mean fork length by brood year and age class (freshwater.ocean) for male fall
chinook spawning naturally in the Cowlitz River.

Mean Fork Length (cm)Mean Fork Length (cm)
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Table 19. (cant).  Mean fork length by brood year and age class (freshwater.ocean) for male fall
chino01 spawning naturally in the Cowl& River.

Brood Year

1983

N

St. Dev.

1984

N

St. Dev.

1985

N

St. Dev. 4.79 1 I I I I I I I

Age based on scale reading analysis.
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Table 20 (AL-c). Mean fork length by brood year and age class (freshwater.ocean) for female fall
chinook spawning naturally in the Coweeman  River.

Mean Fork Length (cm)

Brood Year 1.1 1.2 1.3 1.4 1.5

1979 78 95

N 2 2

St. Dev. 1.41 7.07

Age based on scale reading analysis.
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Table 21 (AL-d). Mean fork length by brood year and age class (fieshwater.ocean)  for male fall
chinook spawning naturally in the Coweeman River.

Mean Fork Length (cm)

Age based on scale reading analysis.
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Table 22 (AL-e). Mean fork length by brood year and age class (freshwater.ocean)  for female fall
chinook returning to the Cowlitz Salmon Hatchery.

Mean Fork Length (cm)

1978 89 87
N 17 25

St. Dev. 6.49 6.16

1979 84 92 88 80 86
N 165 10 1 311 7

St. Dev. 5.17 6.85 --- 5.41 10.49

1980 71 82 91 79 90
N 164 582 91 9 3

St. Dev. 5.07 5.71 5.93 1.51 2.65

1981 72 84 98 82 82
N 43 446 62 17 4

St. Dev. 5.6 5.41 9.45 5.04 7.87

1982 72 84 76
N 45 243 8

St. Dev. 3.57 5.89 3.21

1983 73
N 322

St. Dev. 4.07

Age based on scale reading analysis
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Table 23 (AL-f). Mean fork length by brood year and age class (freshwater.ocean) for male fall
chinook returning to the Cowl&z Salmon Hatchery.

Mean  Fork Length Icm)

II n---2 XI--- I 1 , I ‘I m I 4 ‘) I 1 1 I 1.5 1 2.1 1 2.2 1 - 2.3 1 2.4I I I I II
IY It5 Y-f 96

N 14 7

St. Dev. 7.61 7.52

1979 89 92 84 94.5

N 73 3 188 2

St. Dev. 7.96 4.73 6.99 3.54

1980 69 85 99 60 78

N 580 376 33 2 5

St. Dev. 6.74 7.89 8.94 9.9 7.4

1981 41 69 88 96 58 81 95I

II N 1 25 1 169 ] 380 1 23 1 3 1 15 1 2 II
St. Dev. 4.83 6.82 7.74 9.45 3.1 9.26 4.24

1982 44 70 87 55 79

N 23 292 172 5 6

St. Dev. 3.99 7.02 8.56 3.91 6.52

1983 47 72 65I
N 491 786 3

St. Dev. 3.94 6.31 3.06

1984 46

N 197

St. Dev. 5.55

Age based on scale reading analysis.

WDF COWLITZ 70



d

3 *--OOOOON.-NNN s-rrr--Fry- --rNN~rr-.-.-
+ I L . - - S - S - - - CC~~~~CFCe-C



nnn~nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnywwwYYwYYwYYYwwwwYwwWWYWWYYWWWWWYWWYWWWY~~~~~~~~~~~~~~
wwww”wwwwwwwwwwww”www”“wwwwwwwwww”wwwwwwwwwwwwwwwwwwww~w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w -uuuuuuuuuuuauuuuuuuuuuuuauuuuuuuuuuaauuuauuauauauuaauu~C--CtCC-CC--CCCCCCC-~--~~--~~~~-~--~~~~~~~~~~~~~~~~~~~o*Z=ZZ=====I==ZZ=P=Z=========*=========================~

al aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa~

z ********h********h**********************************~**
NNNNNNNNNNNNNNNNNNNNNNmmmmmmNNNNNNNNNNNNNNNNNNNNNNN~*mm

E
O O O O O O O O O O O O O O O O O O O O O O N N N N N N O O O O O O O O O O O O O O O O O O O O O O O ~ N N N
0000000000000000000000mmmmmm000000000000000000000000,~~~
000000000000000000000000000qqooo0000000000000~~0000000. . . . . . . . . , . . . . . . . . . . . . . . . . .

f
~~4~0~400~0~09~~~0~9~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~NN~~

. . . . . . . . * . . a. . . . . . . .a*. .

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
P, ““““““““““““““““““““““““““““““““”””””””””””””””““““~~“”

2
.z

B v) ~~~~I~II=~I~QL=~~~~~~=
, I

II~LIIIIL=L~~~~=~=~~~==
aa!

u) lL.Pr%-rs-r---rr---- ~~c~~w-w-v-v-c~~~c~c.-

c.-
~cc~~~~~~~cc~c~cc~c~~~~~~~~~

QN~~hh~~h~h~~hhh~hh~~~~~~~~~~~
.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

~~~~E~~~~~~~~~~~~~~~~~~~~~~

~aJ~**cbcNcAcb~ch~cocoQQ~r-hb
~~~~~~~~NNNNOOOO~~~~~~~~NNNN~NNNOOO-~~~~-NNNOO-O~N-ON~~NN

-~-~--~~ON90NN~OOO~~~-~~~~~N~m~~O~N~O

-o......................................................~
L

~nmmmmmmmmmm~~UU~~~~%%%%~~%%%O~~NNNNNNNNNNNNmmm~~~~~NmU%-
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 0 0 0

z
.C ---r---r---r---r~r--~~~---~~NNNNNNNNNNNNNNNNNNNNNN~NNNN
LIC ~rh*h~~~hh~~h~~~~h~**~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
t-r-pclc

N ~~~**tacsca~~~Dcoco~Q~hhh
~~000000NNNN0000~~-~~~~~NNNN~NNNOOO-~~~--NNNOO~O-N-ON~~NN

-rr--r~~ON9~NN~OOO~~~-~~~~~N~m--O-N~O

.!t -~.................................................:~~~~~
~nmmmmmmmmmm****~~~~~~~~~~~~~o-~~~~~~~~~~~~~mmm~~~~

< 0: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -ooooooooooooooooooooo-oooo-

8
~~~~~~~~~~~~~~~LLLLL~~~~~~~~E~~~~~~~~~~~~~~~~~~~~EEU~~~E

E
~~LLLLLLLLLLLLLLDDw~wwwww~www~~~~~~~~~~~~~~~~~~w~w~~-~~w~
r~~u.~Luu~uurr.~u~L~CCCrrCCCCCCCtOu~uuuuu~uuu~LuLL~cCCt~=g~,~~
.-,.a  E E E E E E E E E E E E E E.-.-.c.c.-.--.c.c.c.--‘c.r  L E E E E E E E E E E E E E E E E E.-.-a-
~~wwwYwwwwwwYwwwYY~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

s
c
.-



nncannnnnonnnnnnYwwwYwwwwwwwwwY
nnnnnnnna~cbnnnnntaonn  8ES wwYwwwwwwwwYYYwwwwww nnn~no*c)

WWNWSWWWWWWWWWWWWWWW~WW~WWWWWWWWWWWWWWWWWWWW~W~WWWWWWWW
wwwwwwww

wwowowwwwwwwwwwwwwwwoww~*wwwwwwwwwwwwwwwwwwwowowwwwwwwwuuQa~uuuauuuuuuauuauNuuNuauuuuauuuauuuuaaauuNuNauuuuaaaccococ~ccccccccccccc~~~-~~~~~~~~~~~~~~~~~~~~o~o~~~~~~~~==~=~I2=22=212212122~==~====================-=-========
aara-aaaaaaaaaaaaaaa~aa~aaaaaaaaaaaaaaaaaaaaoaoaaaaaaaaQ

.z *******************A******~~*************************~*

E

t.,MMmmNNNNNNNNNNNNNNMm~~~~f’l
NNNNNOOOOOOOOOOOOOONNNNNNNmN~OOOOOOOOONNNNNNNNNNNOOOONN

r*oNNNN~~~NNmmmmmmmmmmmN~NN*m

mmmmm00000000000000mmmmmmmoo~ooooooooommmmmmmmmmmoooo~~
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. . . . .
..0000000000000000000000000

. . . . . . . . l . . . . .

? N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

al ��������������������������~~�������������������������~�

2
.z

s ln

I I

QocDLI~~II~azncI~ cLazcLLocoLp?~~Ip:

oc~co:

CLLYOIOZ

oc

NNNNNNNNN=~Q=~I~=~~~NNNN  oz

~;~~$$CO99”O”CONO”NO
000~0h~~mo.~
FCF
FCC

C
.-

I ~N~~CEE~EEE~~EEEEEEE~~~~~~~~~~
.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

~~~~~~~Z~ZXBZX~~~#X~~~~~~~~

% ~000~~0~N~~~~~~~~~~NN~~~~OOO-~~~~~~~~N~~O~~N~~~~~~~~~~~QO
O~NN~~~N~N~~~~~~~~~NNO~~~~~~~~O~NNNNN~~~~-OOO~OOOOONO~~N~

3J -Q....,,.................................................

w‘~~~~~%~88%%8%%88%%8888888800000000000000000000~----000000
0~UNb~~000~~~Q~~h~~0oooom~~~~~

.C
LL ~c~~CE~~~~~CE~~~~~EE~~~~~~~~~~

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Z~X~~~~~X~X#~XXXX~~X~~~~~~~

N ~QOO~~OhN***J*J~**~NN~*~~OOO
~*~~~~~~~~~~~~~~~~~~~0~~~mmmm~0~~~~~~~~~--000~00000~0--N~

-~*~~~*~~N~~O~~N~h~~~~~~~m~~O

.z -m..........~~~..............,.,.........................~noor~urumrn~
5 Q:

~~O~O~~QO~Q~~*N~~O~~~~~~~~~~~~OOOOO~~~~*~
T-v-0000000 8 80 0 0 oooooooooooooooooooooooooooooo-----000000

s
~EE~~~~~~LLLLLLLLLLL~~~~~~~~~~~~~~~~~~~~~~~~~~~EE~~~~~~~

0) m)v)v) ---LLLOOB~w~ODww~D~www~ww~~~~wwww~w~wwwwww~~~~~~~~w~w

ZZ~!!~~~EEE
~uUEccCCCcctEc~CcCCCccc~c~cccccKcccc~cc~~~~~ucccuK.C .C  .C - .C  .C .C .C .C  .C *r c .C .C  .C .C .C .C .c .r

0
E .L .C .C .C c .C .r .C SC .C .C  a- .- .C .C

~~~~~W~WWWVY~YY~~~~~~~~~~~~~~~W~~~~~~~~~~~~~~~~~~~~~~~~W~
L L L L L E .- .r *r E *-

z
SC





nnnononoe98eB
nann

e
c)nnn

WWWWWYWW
nmc)nnnnno  9 G g fi z

,WWWWW*W-WWWWWWWWhY~~~~~~~~~WWWWWWWWWNWNWOWmWmWOWW~WOW
YUUYWYWW” EtB Ei 9

w~wwwww~w*wwwwwwwwmwwww~wwww~wwwwwwwwwmw~w~wowow~ww~w~wumauauu*u~uuuaauuu~uuuuNauuu -uuauuuuauoa*a~u~uma~aaoaoa
C-~CCCC~C-CCCCCCCCNC~~-N~-~~N~~~~~~~~~N~N~N~N~N~N~~~~~~
pm~~~~~m~m~~*~~~~~m~~~~m~~~~m~~~~~~~~~m~m~m~~~m~m~~~~m~
a9aaaaaoa~aaaaaaaa9aaaa~aaaa~aaaaaaaaa~a~a~a~a~a~aa~a~a

w
.z

*******************************************************
NNNN*NMMmMMM~dNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

E

0000NONNNNNN~N000000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
000000mMmMMMN000000000000000000000000000000000000000000
ooqo~~oooooooo .00000000000000000000000000000000000000000

. . . . . . . . ..a ,......,..,.,,..  . . . . . . . . . . . . . . . . . ..a ,, * . .

a~~~NO~~OO~~ON~~Q960~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
t N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

““““~““““““““~““““““““““““““““““”””””””””””””””“““““““”
? 2





nnnnannnn nnnnnno nnnnnnnnnnnn  0 nnnonnnnnnn nnn nnn
YWWYWWWWY YwwwYYwwwwww YWWYYWWYYWW
WWWWWWWWWr~~~~~~~~WWWWWWWWWWWWO~~WWWWWWWWWWWN~~~~~~~
w w w w w w w w w m w w w w w w w - w w w w w w w w w w w w m w -wwwwwwwwwww*www*www
auauuuuuuNuuauuuumuuuuuuuuuuuaNu~uuuauuuauaa~uaamaaaCCCCC-CC-*CC-CCCC~CC~--~-~~~-~~~~~-~~-~~~~~~~~~~-~~~~p=~~~P~~rnZI~~~Z~rn~L~==~======rn=rn===========rn~~~rn~~~aaaaaaaaaoaaaaaaa~aaaaaaaaaaaa~a~aaaaaaaaaaa~aaa~aaaw

z

WN66%8%%%8%%8%8%888%88
00ob0.0*60.0chb0.0.0.0.60000000000000000
QQQQQQQQQQQQQQQQ~~0~~~~‘=~~~~~~~~

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
~W00~~~NM0-QQQQQQQQ0O~N~~N~UU~O~~~~
w~r~~~~00~~r~000000mm~~~~00-~0~-~~o %

O.bJN‘bO~~~O--O~~~O~
ONO.-NMNNNNNNNOOOmN

-w.................................................~~~

k
2”;s

9~-~NNNN~9000000~~N~~~NNNN~~~~~~~~N~~~~~~~~~~N~~oo~
0000000000~~~~r-00~00000000000000 - 0 0 0 0 0 0 0 0 0 0 - 0



Table 25 (TD). Parasites and diseases of fall chinook at the Cowlitz Hatchery.

II Disease Type
I

Hatchery
I

Specific Pathogen

I Virus Cowlitz IHNV: Infectious Hematopoietic Necrosis

Bacteria cowlitz

Bacteria Cowlit.

Yersiniu  ruckeri  (Enteric Redmouth)

Aeronwnas Salmonicida (Furunculosis)

II Parasite Cowlitz Various Ectoparasites, endoparasistes and
Mvxosooridians

Parasite 1 Cowlitz Ceratomyxa Shasta II
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COWLITZ SUBBASIN

Coho Salmon

GEOGRAPHIC LOCATION

The Cowlitz River originates from the slopes and foothills of Mount Rainier and Mount Adams.
The drainage encompasses 2,408 square miles. Upper Cowlitz River major tributaries include the
Clear Fork, Muddy Fork, Tilton,  and Cispus Rivers. Fish migration was blocked to these streams
following the construction of Mayfield  Dam in 1963 at River Mile (RM) 52. In 1968, Mossyrock,
another hydroelectric dam, was constructed at RM 66. The Cowlitz River enters the Columbia
River at RM 68 near Longview. The Cowlitz Salmon Hatchery is located 2 miles downstream from
Mayfield  Dam.

The Toutle and Coweeman Rivers are the major lower river tributaries accessible to coho. The
Toutle River enters the Cowlitz at RM 20 and the Coweeman enters the Cowlitz at RM 2. Major
Toutle River tributaries include the North and South Fork Toutle and Green Rivers.The Toutle
Hatchery was destroyed in the 1980 eruption of Mt. St. Helens. Deer Springs rearing pond was
later destroyed by failure of a Corps of Engineers flood control structure in the winter of 1981 -
1982. The present salmon culture facility on the Toutle is the Beaver Slough.

ORIGIN

Native populations of coho were historically present in the Cowlitz River. Hatchery coho  have been
planted in the subbasin  since at least 1915, when the Tilton  River Hatchery operated downstream of
Morton, until 1921. A salmon hatchery also operated in the upper Cowlitz near the mouth of the
Clear Fork until 1949 when it was abandoned due to low water temperatures. Currently, brood
stock is collected via hatchery rack returns (WDW,  199O).Late  stock coho  (Type-N) are informally
considered synonymous with Cowlitz River stock coho. Late stock hatchery programs were
developed utilizing Cowlitz River stock, their derivatives, or native late runs. Late coho used in
most of the current programs are presumably a blend of all of these, although egg transfers from
Cowlitz Hatchery occur most frequently (Howell et al. 1985). Cowlitz river coho became known as
Type-N for turning north once they reached the ocean.

Native populations of coho  were also historically present in the Toutle River. Most existing early
coho  (Type-S) hatchery programs are considered to be linked to native Toutle River stock coho.
These fish provided the basis for coho rearing program, which began in 1952 at the Toutle Hatchery
on the Green River. The hatchery program was very successful and, consequently, surplus eggs
were readily available for transfer to other stations (Howell et al. 1985). Toutle River coho  became
known as Type-S for turning south once they reached the ocean. Since the eruption of Mt. St.
Helens, several lower river hatchery brood stock have been used. The sources include Grays River,
Cowlitz, Kalama, and Washougal Hatcheries (WDW,  1990).

DISTRIBUTION

Historically coho were found in all the streams of the Cowlitz River. Recently distribution has been
primarily confined below Mayfield  Dam. A number of lower Cowlitz River small tributaries have
good to excellent coho production potential. Among these are Olequa, Lacamas, Ostrander, Blue,
Otter, Brights, Mill, Arkansas, Foster, and Hill Creeks (WDF,  1973). Because coho have not been
observed to host the IHN virus (infectious hematopoietic necrosis) in the Cowlitz River, coho  adults
are usually released annually in the Tilton  River and upper Cowlitz River (WDW,  1990).

A number of Toutle River small tributaries had good to excellent coho potential before Mt. St.
Helens eruption in 1980. Among these were tributaries to the North and South Forks Toutle, and
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Green Rivers.

PRODUCTION

In 1951, the Washington Department of Fisheries estimated coho  escapement at about 32,500 fish.
In the Cowlitz River, an average of 24,579 coho were counted past Mayfield  for 1961 through 1966
(Thompson and Rothfus, 1969). More than 15,700 coho were released upstream from the Cowlitz
Hatchery annually to spawn naturally from 1967 through 1971 (WDF,  1973). Cowlitz Salmon
Hatchery was completed in 1967. Presently, most coho in the Cowlitz River are of hatchery origin
(WDW,  1990). Of the 4,635 Cowlitz River naturally spawning coho  in 1985, an estimated 91
percent were thought to have originated from hatchery smolt releases (Devore, 1987). Hatchery
fingerling releases could account for the additional natural fish. From 1983 through 1988 an
average of 1,929 adults, mostly males, were planted into the Tilton  River whereupon they tended to
drop downstream out of the Tilton  (Stober, 1986).

Toutle River coho  were historically abundant. Toutle River run size of natural coho  for 1972
through 1979 was estimated at 1,743. Coho returns to the Toutle River are rebuilding since the
1980 volcanic eruption of Mount St. Helens. Planting of fingerlings began in 1983. In 1990, the
Toutle River Hatchery reported a return of 2,754 adults and 1,49 1 jacks.

Little is known of the historic or present status of Coweeman River coho. The Washington
Department of Fisheries (1951) felt the Coweeman was underescaped due to the presence of splash
dams blocking production areas. Run size was roughly estimated at 300 hatchery fish and 200
natural fish (WDW,  1990).

Tables 1 and 2 describe the amount of spawning and rearing habitat, by quality, available in the
Cowlitz River. This data was derived from the Presence/Absence database of the Northwest Power
Planning Council, 1991.

The Northwest Power Planning Council’s model estimated smolt production capacity of 123,123 fish
for the lower Cowlitz River. Above Mayfield  on the Cowlitz River, the Northwest Power Planning
Council’s model estimated 131,318 smolts could be produced in the Tilton  River and Winston
Creek, while 155,018 could be produced above Cowlitz Falls, for a total of 286,336 smolts in the
upper watershed. Easterbrooks (1980) estimated maximum coho production above Cowlitz Falls at
2,696,800 smolts.

Toutle River natural production capacity was estimated at 142,234 smolts. Present production of
natural fish is depressed mainly from habitat degradation from the volcano (WDW, 1990).

Natural production capacity in the Coweeman River was estimated to be 37,797 smolts (WDW,
1990).

The Cow&z  Hatchery was completed in 1967 to maintain the coho run at a mitigation level of
25,500 adults to the hatchery rack. Original hatchery designs called for 5 million coho  smolts
totaling 231,820 pounds (WDW, 1990).

Cowl&z  River subbasin, including the Toutle and Coweeman Rivers, coho natural spawn escapement
is unavailable except for 1985. In 1985 an estimated 4,635 coho naturally spawned in the Cowlitz
River (Devore,  1987).

Cowlitz Hatchery coho returns from 1978 - 1988 brood years averaged 39,576 with a low return of
20,481 for the 1987 brood and a peak of 70,401 for the 1983 brood. Cowlitz Hatchery returns by
age and brood year are presented in Table 3.
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From 1972 through 1979, Toutle Hatchery returns averaged 14,406 adults and 702 jacks, a total
return of 15,108 fish (Ring, 1987). Toutle Hatchery returns for 1990 by age and brood year are
presented in Table 4.

The Cowlitz River tributary sport catch estimates between 1979 through 1988 return years averaged
1,774 adult coho ranging from a low of 604 in 1983 to a high of 4,621 based on punch card and
limited actual sampling data. However, specific age and brood year analysis for Cowlitz coho
tributary sport catch is unavailable.

The Toutle River sport catch was entirely coho  during 1967 - 1968 (WDF,  1973). For 1977
through 1979, harvest in the Toutle averaged 1,061 fish. The Toutle and Coweeman Rivers have
been closed to adult sport harvest since 1981. Specific age and brood year analysis for Toutle and
Coweeman tributary sport catch is unavailble.

ADULT LIFE HISTORY

Run size. catch and escanement

Ocean commercial and recreational fisheries off the Oregon coast are the primary harvesters of early
coho. Hager and Hopley (1981) found harvest of both early Cowl&z and Toutle coho stocks
contributed more south of the Columbia River as compared to late Cowlitz coho  which contributed
more north of the Columbia. The early component of Cowlitz coho  is somewhat more southerly
distributed in the ocean than the late Cowl&z component but generally not far south a the Toutle
stock. The Oregon troll fishery accounts for the highest percentage of the overall catch of early
coho. The System Planning Model estimated 73.1 percent of total coho production was harvested in
the ocean and Columbia River.

Harvest rates have averaged 79 percent and 85 percent for Type-S and N stocks, respectively,
between 1983 and 1987. Harvest of Type-S coho is occasionally constrained by one or more of the
fall chinook stocks. Harvest of Type-N coho is generally not constrained by weak stocks, with
hatchery escapement being the only management constraint (WDF,  1990). A commercial gill net
fishery occurred in the lower Cowlitz in 1980 and 198 1. The catch was 6,618 and 2,764 coho
respectively.

Strays from other lower river hatcheries are unusual. Table 5 lists Toutle Hatchery origin stray
coded wire tag recoveries beginning with the 1978 brood through the 1988 brood. Tables 6 and 7
list the coded wire tags recovered within the Cowlitz and Toulte Rivers, respectively, which
originated outside the Cowlitz subbasin.

Time of Migration

Early coho enter the Columbia River by mid-August and begin returning to the lower Columbia
hatcheries in early September. In the mainstem  Columbia River early coho predominate from
August to mid-September. Stock composition shifts to late coho in late September and October.
Typically, the late coho run begins entering freshwater in mid to late September with mid-October
considered the main migratory period in the mainstem  Columbia River (Howell et al. 1985). Both
Type-S and Type-N coho exist in the Cowlitz subbasin. At the Cowl&z  Hatchery all coho  are
considered Type-N stock.

Snawning:  Period

For Type-S coho,  both hatchery and natural spawning occurs around late October, while for Type-N
coho  spawning will extend from late November through March, with the bulk occurmg in December
and early January (Howell et al. 1985).
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At Cowlitz Hatchery, fish are selected by arrival time with 10 percent of the eggs selected from
mid-September to mid-October returning adults, 80 percent from mid-October through November
arriving adults, and 10 percent from adults arriving after November. For 1989, 20 percent, 70
percent, and 10 percent of eggs were taken from the early, middle, and late group, respectively
(WDW,  1990).

Snawnine Areas

Natural spawning occurs in most areas accessible to coho, especially the Olequa,  Lacamas, Brights,
Stillwater, Campbell, and Delameter drainages. From 1983 through 1985, an average of 1,929,
mostly adult males, were planted into the Tilton  River.

Aee comnosition

Coho return as two-year-old jacks and three-year-old adults. Few coho exceed two summers in the
ocean; of 170 marked groups, only eight had any fish return with a third summer in salt water
(WDW,  1990). Specific age composition percentage (freshwaterocean) by brood year for coho
spawning naturally and hatchery returns are unavailable.

Sex Ratio

Saltwater age composition of hatchery coho in 1977 through 1986 was based on hatchery returns
which were 38 percent l-year ocean jacks, 40.2 percent 2-year ocean males, and 21.8 percent 2-
year ocean females (WDW,  1990).

Mean fork length of adult returns from Cowlitz N stock for 1968 through 1971 releases was 66.3
cm. Mean lengths of jacks in 1982 through 1984 was 36.4 cm. Mean fork length of Cowlitz N
stock in the Columbia River net fishery was 64.9 cm and 68.1 cm in 1971 and 1972, respectively
(Hager and Hopley, 1981). However, Cowlitz River hatchery returns and natural spawn escapement
mean fork length by brood year and freshwater.ocean rearing ages is unavailable.

Mean length of the 1967 (Hager and Hopley, 1981) and 1972 (Seidel and Mathews, 1977) brood
Toutle coho  averaged 68.9 cm. The 1972 brood averaged 67.9 cm at the hatchery. However,
Toutle River hatchery returns and natural spawn escapement mean fork length by brood year and
freshwaterocean rearing is unavailable.

Fecundity

Fecundity of coho spawned from 1982 through 1987 averaged 2,578 eggs per female (n= 34,623) at
the Cowlitz Hatchery (WDW,  1990). Cowlitz River natural spawn escapement and hatchery return
fecundity by freshwater.ocean rearing and brood year is unavailable.

For 1975 through 1979, fecundity averaged 2,632 eggs per female for Toutle River coho (WDW,
1990). Toutle River natural spawn escapement and hatchery returns fecundity by fresh,water.ocean
rearing and brood year is unavailable. Coweeman River natural spawn escapement fecundity is also
unavailable.

JUVENILE LIFE HISTORY

Fry emergence in the Cowlitz River occurs from January through April (WDW,  1990). Early coho
emergence time depends primarily on the temperature of the water in the stream. At 50 degrees F,
fertilization to eyed-egg stage takes about 3.5 weeks, eyed-egg to hatching about 2.5 weeks, and
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hatching to emergence about 8 weeks (Howell et al. 1985).

Time. age and size at migration

Hatchery release information for the Cowlitz subbasin  by brood year is presented in Table 9. The
Cowlitz Salmon hatchery plants about 4.8 million yearling smolts annually while over 1 million
smolts were planted into the Toutle from the Toutle Hatchery prior to the eruption. In addition,
from 1984 through 1987, releases of fry and fingerlings averaged 2,310,400 fish in Cowlitz
tributaries, 309,500 in the Cowlitz mainstem, 755,900 in the Toutle watershed, and 252,700 fish in
the Coweeman watershed (WDW, 1990).

To provide a sport fishery in the reservoirs prior to 1986, about 600,000 and 2.3 million fingerlings
at about 100 to 200 fish per pound were planted from the Cowlitz hatchery into Mayfield  and Riffe
Lakes, respectively. Since 1986, coho plants into Mayfield  Lake have been terminated and Riffe
Lake plants have been reduced to 1.2 million fish. Mayfield  Lake plants were terminated after 1985
when an average of 0.34 percent and 0.14 percent of Mayfield  Lake and Tilton  River planted
marked fish were caught, respectively (Tipping, 1988).

In recent years, some smolts were produced in the upper Cowlitz by trucking adults and juveniles
above Mayfield  into the Tilton  River and Mayfield  Lake. However, the adults planted in the Tilton
River tended to drop downstream from the Tilton  (Stober, 1986). Juvenile coho in the lake could
emigrate downstream through a migrant facility at the dam into the lower river. Of the juveniles
released into the lake and river, 2.60 percent and 2.03 percent, respectively, passed through the
migrant trap (Tipping, 1988). The number of smolts counted at the dam from 1978 through 1989
(except 1984) averaged 8,246 smolts ranging from a low of 145 in 1989 and a high of 17,150 in
1986. The juveniles observed at the outmigrant trap after Mayfield  Lake and Tilton  River juvenile
plants ceased in 1985 were probably offspring from adults released into the Tilton  River and/or
juveniles originally released into Riffe Reservoir (WDW,  1990).

Based on coded-wire tag recovery studies by Bottom et al. (1984), arrival in the Columbia River
estuary occurs soon after hatchery release. Releases of coded wire tagged 1978 and 1979 brood
Toutle coho  were recovered at Jones Beach and McGowan in the Columbia River estuary only a few
weeks after release. The 1978 and 1979 brood Toutle coho  migration rates averaged 8 km/day and
10.5 km/day based on coded wire recoveries from Jones Beach and McGowan, respectively. Jones
Beach is located at Columbia River Kilometer (RM) 46.6 and McGowan is at (RM) 10.

Juvenile early run coho have been caught in the ocean primarily off Oregon in may through July and
off southern Washington in September during their first summer in the ocean. Ocean distribution of
coded wire tagged early run juvenile coho were sampled with purse seines during 1981-84 (Howell
et al. 1985).

Length data of natural coho  smelts  from the Cowlitz River subbasin is unavailable. The number of
natural juvenile coho  salmon that migrate from the lower Cowlitz, Toutle, and Coweeman Rivers
are also unavailable. During sampling of juvenile coho  populations in select trubutaries, heaviest
abundance of juvenile coho  on the Cowlitz River was found between RM 12 to 14 on Lacamas
Creek, a small tributary to the Cowlitz River at RM (WDF,  1973).

Survival Rate

Cowl&z Hatchery egg-to-fry survival was 95.1 percent for 1982 through 1986. Fry-to-smolt
survival was 89.5 percent resulting in an egg-to-smolt survival of 85.1 percent. Smolt to adult
survival of marked production fish for 1981 through 1983 brood years ranged from 1.67 percent to
7.14 percent and averaged 3.65 percent. Smolts released to adult hatchery returns averaged 0.57
percent for the 1981 through 1986 releases. Performance of fry and fingerling releases is unknown
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in the Cowlitz and Coweeman Rivers (WDW, 1990).

On the Toutle River egg-to-fry survival averaged 90.6 percent for the 1978 and 1979 broods. Fry-
to-smolt survival for the 1978 brood averaged 86.2 percent, resulting in an egg-to-smolt survival of
78.1 percent (WDW,  1990). Smolt-to-adult survival of fish released in April and May 1974 at 18 to
21 fish per pound averaged 4.11 percent (Seidel and Mathews, 1977). For the 1979 release, smolt-
to-adult survival averaged 4.32 percent (WDW,  1990). Spring-to-fall survival in three nearly barren
post-eruption Toutle tributaries averaged 20.2 percent (Bisson et al. 1988). The purpose of the
releases was to supplement natural production.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Hjort and Shreck (1982) compared the phenotypic characters (isozyme gene frequencies, life history
and morphology) of coho salmon from Oregon, Washington, and California using agglomerative and
divisive cluster analyses. Early coho from Bonneville, Big Creek, and Sandy River hatcheries were
profiled along with Cowlitz Hatchery late coho. Although Columbia River coho  tended to cluster
together within broad comparisons, further segregation into early and late stocks did not occur.

DISEASE

No IHN positive coho  have been isolated at Cowlitz Hatchery. Low temperature disease
(Cytophaga psychrophillia) has been rated the most severe pathogen, followed by bacterial
hemorrhagic septicemia and enteric redmouth  (Yersinia ruckeri) (WDW,  1990). Bacteria and
parasitic diseases found in the Cowlitz Hatchery are listed in Table 10. (WDF Salmon Culture,
Olympia).
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Table 1 (HB-1). Estimated amount of rearing and spawning habitat, by quality, of the Cowlitz
River coho production area.

Distance/Area Excellent Good Fair’ Poof Unknown Total Confidence

Miles (W) 16 28 52 04 124.2

Acres (A) 15 26 55 04 251.4

‘Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC , 199 1.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Cowlitz River coho
production area.

Distance/Area

Miles (%)

Acres (%)

Excellent Good Faif PoOi Unknown Total Confidence

11 25 56 08 142.8

08 29 57 06 1135.0

*Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.
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Table 3 (RI-I-l). Total hatchery returns of coho to the Cowlitz Hatchery by brood year.

Total Age

Brood
Yt?.ZU

1978

1979

1980

1981

1982

2 3 Total

17,449 27,003 44,452

12,183 22,528 34,711

16,577 24,493 41,070

10,111 26,149 36,260

4,754 18,610 23,364

Adult
Total

27,003

22,528

24,493

26,149

18,610

1983 ] 15,296 1 54,685 1 69,981 I 54,685
I I

1984 ] 9,103 ! 18,716 1 27,819 I 18,716
I

1985 ! 19,178 1 30,888 1 50,066 ! 30,888

1986 11,104 35,417 46,521 35,417

1987 7,468 13,009 20,477 13,009

Age composition based on hatchery personnel designation of adults and jacks.
2.1 and jacks 2.0.
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Table 4 (RH-2). Total hatchery returns of coho to the Toutle River by brood year.

Total Age

Brood 2 3 Total
YiXU

1978 0 0 0

1979 0 0 0

1980 0 0 0

1981 0 0 0

1982 0 0 0

1983 0 0 0

1984 0 0 0

1985 0 0 0

1986 0 0 0

1987 0 2,745 2,745

1988 1,491L

Age composition based on hatchery personnel designation of adults and jacks.

Adult
Total

0

0

0

0

0

0

0

0

0

2,745
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N (number of scale samples) not applicable.
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Table 8 (AC-l). Age composition percentage (freshwater.ocean) by brood year for coho  returning
to Cowlitz hatchery.

Age Composition (%)

Age composition based on hatchery personnel designation of adults and jacks except: Adults
assumed to be 2.1 and jacks 2.0.
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Table 10 (TD). Parasites and diseases of coho  at the Cowlitz Hatchery.

Disease type ! Hatchery ! Specific Pathogen _

Virus

virus

cowlitz

Cowlitz

IHNV Infectious Hematopoietic Necrosis

EIBS Erythrocytic Inclusion Body
Syndrome

Bacteria Cowlitz Cytophaga psychrophila (Cold Water
Disease)

Parasite cowlitz Various Ectoparasites, endoparasistes and
Myxosporidians

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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COWLITZ RIVER SUBBASIN

Hatchery Produced Summer Steelhead

GEOGRAPHIC LOCATION

The Cowlitz River is located in southwest Washington, within Lewis and Cowlitz Counties. From
its headwaters in the Cascade Mountains the Cowlitz River flows southwesterly joining the
Columbia River at river mile (RI@ 68. Total drainage encompasses approximately 2,480 square
miles and includes the major tributaries of the Toutle River, with a drainage of 512 square miles
joining the Cowlitz at RM 20, and the Coweeman River, with a drainage of 127 square miles
joining the Cowlitz at RM 1.7.

ORIGIN

Summer steelhead within the Cowlitz Subbasin  are an introduced stock. The Cowlitz broodstock
was derived from &mania  hatchery-stock steelhead, but starting in the early 1970’s summer
steelhead returning to the Cowlitz River were used to develop the Cowl&z hatchery-stock.
Historically, the Cowlitz River did not support a native summer steelhead run although summer
steelhead do reproduce naturally in the subbasin; these fish are hatchery origin steelhead or strays
which successfully spawned in the subbasin. Wild summer steelhead within the subbasin  constitute
a small portion of the total. In 1980 and 1981, natural summer steelhead contributed a mean 8.7
percent of sampled adults (Tipping 1981; 1982). In another survey taken in 1981 on the Toutle
River, 6.9 percent of sampled adults were natural fish (Schuck and Kruse 1982).

DISTRIBUTION

Table 1 lists spawning and rearing habitat, by quality, for Cowlitz River steelhead based on
estimates from the Northwest Power Planning Council.

Summer steelhead within the Cowl& Subbasin are primarily hatchery fish with few natural fish
present. Natural summer steelhead which spawn in the subbasin  are limited to the Cowlitz River
below Mayfield  Dam with some fish also entering the Toutle River.

PRODUCTION

Production Facilities

The Cowlitz Trout Hatchery located on the Cowlitz River at RM 42 is the only facility producing
steelhead (summer and winter) in the subbasin. The hatchery consists of 104 hatching troughs, eight
10 ft. x 100 ft. raceways, twenty-four 20 ft. x 90 ft. raceways and four five acre rearing ponds.
Water is supplied by nine wells and pumped river water (river water supplys over 90 percent of the
total water used). Well water is used for egg incubation and fry rearing. Cerato vxa Shasta, a
prevalent fish pathogen which has caused severe fish losses at Cowlitz Hatchery,mhas  resulted in the
installation of an ozone water treatment system to disinfect up to 20 cfs of the hatchery water
SUPPlY  -

Production Summary

Production from the small number of summer steelhead which spawn naturally is not known.
Hatchery adults are spawned at the Cowlitz Hatchery. Cowlitz Hatchery summer steelhead
production, as measured by number of steelhead smolts released, for 1987 through 1991 was 56,908
in 1987, 82,153 in 1988, 222,764 in 1989, 254,681 in 1990, and 268,954 in 1991. For the 1980’s
mortality of hatchery fish from the fish pathogen C. Shasta often limited production with mortality

WDW  COWLITZ 1



ranging as high as 80 percent. These high fish losses led to the installation of a new ozone water
treatment system. Although the system has only been operating a short time, early indications show
a vast reduction in mortality.

ADULT LIFE! HISTORY
Run Size and Escauement

Steelhead run size, based on sport catch and hatchery returns, for 1979 through 1989 ranged from
759 steelhead in 1983 to 9,019 fish in 1986 (Tables 2, 4, 5, and 7).

Time of migration

Entry time for returning adults is generally April through October, peaking in June and July.
Summer steelhead return to the Cowlitz Hatchery primarily (approximately 70%) in October and
November. The freshwater life history of summer steelhead in the Cowlitz River is illustrated in
Figure 1.

Harvest

Ocean catches of Cowlitz River steelhead are unknown.

The Columbia River sport fishery catches large numbers of steelhead and although the number of
Cowlitz River steelhead caught is not known, some Cowlitz fish are probably part of the harvest.

Based on estimates from punchcard returns, sport catch within the Cowlitz Subbasin from 1980
through 1990 ranged from 531 fish in 1983 to 6,313 fish in 1986 (Tables 3 and 6).

Treaty harvest does not occur in the Cowlitz Subbasin.

Snawninp  oeriod

Summer steelhead spawning within the subbasin  occurs from December through May, peaking in
February and March (Howell et al. 1985). Cowlitz hatchery stock are spawned at the Cowlitz
Hatchery from mid-December through February.

Soawning  area

Spawning occurs at the Cowlitz Hatchery. Steelhead which spawn naturally within the subbasin  are
restricted to the Cowlitz River below Mayfield  Dam and also within portions of the Toutle River.

Fecundity

Fecundity for Cowlitz hatchery-stock summer steelhead ranged from 3,888 eggs per female based on
17 females spawned in 1985 to 4,999 eggs per female based on 46 females spawned in 1986
Table 15.

Aye Comuosition

Age composition of summer steelhead returning to the Cowlitz River in 1979, 1980 and 1981
showed wild fish constituted 9.7 percent, 5.4 percent and 10.5 percent respectively. Wild fish in
this case indicates fish with more than 1 year of freshwater growth as determined by scale analysis.
Wild Cowlitz summer steelhead are progeny of hatchery origin or steelhead strays which
successfully spawned in the subbasin. Age structure for summer steelhead collected in the Cowlitz

WDW cowLITz 2



River in 1979, 1980 and 1981 averaged 5.4% for l-ocean fish, 80.2% for 2-ocean  fish,
3-ocean  fish, and 1.6% were repeat spawners (Tables 9 and 10).

11.9% for

Fork lengths from returning Cowlitz summer steelhead in 1979 and 1981 was 62.8 cm for l-ocean
fish, 73.2 cm for 2-ocean,  84.0 for 3-ocean,  and 96.0 cm for repeat spawners (Howell et al. 1985).
Wild steelhead were not included in the analysis. Lengths by individual age class, including wild
fish, for the Cowlitz and Toutle rivers is presented in Tables 13 and 14, respectively.

Sex ratio

Data obtained from 153 fish collected from the Cowlitz River between 1979 and 1981 were 50.9
percent female (Table 6). In addition, 352 fish collected from the Toutle River in 1981, 1989, and
1990 were 65.9 percent female (Tables 11 and 12).

SUNiVal R a t e

Return rates for smolts planted to adult hatchery rack returns for the period 1980 through 1987
averaged 3.07 (Table 8).

JUVENILE LIFE HISTORY

No data is available on egg production or egg to smolt survival.

Emergence

Eggs are incubated and hatched in hatchery environment.

Juvenile rearing

Cowlitz smolts are reared approximately one year to an average size ranging between 65-114 grams
each (4-7 fish per Round) at time of release.

Hatcherv Releases

Summer steelhead were introduced into the Cowlitz Subbasin  in 1968 in an attempt to provide a
sport fishery and enough escapement to maintain hatchery production. Skamania  summer steelhead
were originally released into the subbasin  (1968) but starting in 1972 broodstock were developed
from Cowlitz River steelhead. The successful establishment of a summer steelhead run has led to
continued releases of hatchery smolts into the subbasin. Tables 16 and 17 outlines smolt releases
into the Cowlitz Subbasin for the period 1980 through 1990.

Straying

A terminal fishery on the Cowl& in 1980 captured steelhead which strayed into the Cowlitz River.
This data is presented in Table 18.

WDW COWLITZ 3



BIOCHEMICAL-GENETIC CHARACTERISTICS

The only data on genetic features of Cowlitz summer steelhead is from Thorgaard (1977) who
determined that 83.3 % of the Cowlitz stock had 58 chromosomes and 16.7% had 59 chromosomes.
These values correspond with the Skamania stock summer steelhead, from which-the Cowlitz stock
was derived, that also have 58 chromosomes (Howell et al. 1985).

DISEASES

Cowlitz summer steelhead have suffered repeated infestations of the myxosporidian Ceratomvxa
Shasta-a In an effort to control and eradicate this parasite, an ozone water treatment system was
installed and preliminary indications on the success of the ozone system are positive. Disease
history for the Cowlitz Hatchery is presented in Table 19.

REFERENCES

The references for this section appear at the end of the following hatchery produced winter steelhead
s e c t i o n .





Table 1 @B-l).  Estimated* amount of spawning/rearing habitat, by quality,  of Cowlitz River
subbasin  summer steelhead.

r

Area Excellent Good FaiIB POOP Unknown Total Confidence

Miles 10.8% 28.0% 44.7% 16.4% 203.6 -unknown

Acres 5.6% 44.7% 40.6% 9.2% 751.7% Unknown

*Northwest Power Planning Council estimates based on limited observations.

BRatings  of fair and poor may reflect natural physical features such as waterfall barriers, as well as
degradation caused by humans.

Source: Presence/absence database, NPPC 199 1.

Table 2 (RR-a). Returns (sport catch and escapement)
River by return year and total age.

Total Age

of hatchery summer steelhead to the Cowlitz

Estimated that harvest comprises 70% of total return.
Age data for years 1979, 1980 and 1981 based on age breakdown from table 5.
This table sums tables 3 and 4.

Source: Jack Tipping, Washington Department of Wildlife, 1991.
Catch totals from WDW permit-card harvest estimates.
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Table 5 @B-b).  Returns (sport catch and escapement) of hatchery summer steelhead in the Toutle
River by return year and total age.

Total Age

I 1989 1 2,322 1 52 1 I 6) 2,374 11

This tables sums tables 6 and 7. d

Source: Harvest data from Washington Department of Wildlife permit-card. Sport harvest closed
from 1980-1985 due to eruption of Mt. St. Helens.
Sport harvest estimated to be 65% of total run (R. Lucas, WDW).
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Table 8 (B-a). Smolt to adult return rates for Cowlitz Hatchery summer steelhead.

Release Year Smolts Planted

1980 90,144

1981 125,452

1982 31,131

1983 56,922

1984 122,116

1985 144,116

1986 113,325

1987 56,908

1988 82,153

1989 222,764

1990 254,681

1991 268,954

Adult Returns Percent Return

2,740 4.04.

764 0.61

1,239 3.98

1,989 3.49

5,854 4.76

4,678 3.25

2,395 2.11

1,875 3.30

Source: Tipping, J. Cowlitz Annual Report for 1991, report # 92-2.
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Table 15 @F-a).  Mean fecundity by brood year for hatchery summer steelhead returning to the
Cowlitz Hatchery.

*Average Fecundity determined by dividing total eggs by total females spawned.

Source: Cowlitz Hatchery spawning records. No age data was available.
Each line represents one or more egg takes.

WDW COWLITZ 18



W
F-4









.
h

.

p



P
.‘:7
2
c
-

6
3

Y
‘S

3
8

L2
J
3

8









d;rlv
8
0a.3
2

II
n
a



2
J
3
8



=

2

\

5

I

,

-

.

c

i
I

-I

c.

c
.

t

t\
I

I
;

3a
s

a
.V

U
C
.

c
u

d

3
%

d
c.rl
E
%
,o
W





-

2

-

2

-

9

-

a

t5

300”

U
U

-

%
na2

ot
d

s
z
Fn

2

iz
m







c
-T-

i



Table 19 (TD). Parasites and diseases isolated at the Cowlitz Hatchery located on the Cowl&z River.

I I il
Disease Type Hatchery

Parasite cowlitz

Viral Cowl&z

Parasite Cowlitz

Parasite cowlitz

Parasite Cowlitx

Source: WDW pathologist, Steve Roberts, 1991.

Specific Pathogen

Ceratomyxa  Shasta.  -

Infectious hematopoietic necrosis (IHN)

GJmxiuclylus  sp.

Hexamita sp.

Trichodim  sp.
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COWLITZ RIVER SUBBASIN

Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION

The Cowlitz River is located in southwest Washington, within Lewis and Cowlitz Counties. From
its headwaters in the Cascade Mountains the Cowlitz River flows southwesterly, joining the
Columbia River at river mile (RM) 68. Total drainage encompasses approximately 2,480 square
miles and includes the Toutle River, with a drainage of 512 square miles entering the Cowlitz at
RM 20, and the Coweeman River, with a drainage of 127 square miles joining the Cowlitz at
RM 1.7.

ORIGIN

Cowl& winter steelhead arc indigenous although interbreeding has probably occurred with Cowlitz
hatchery-stock steelhead.

The Toutle and Coweeman rivers each contain their own native winter steelhead stocks. The Toutle
stock has probably been genetically influenced by Chambers Creek, Elokomin and Cowlitz hatchery-
stocks. The Coweeman stock has probably incurred some interbreeding with the introduced
Chambers Creek, Cowlitz and Elokomin hatchery fish.

DISTRIBUTION

Table 1 lists estimated amount of rearing/spawning habitat, by quality, for Cowlitz Subbasin
steelhead based on estimates from the Northwest Power Planning Council.

Tables 2, 3, and 4 list estimated amount of rearing/spawning habitat and potential smolt production
for the Cowlitz River, Toutle River and Coweeman River based on Washington Department of
Wildlife gradient, area and flow methodology. Figures 1 and 2 illustrate the probable spawning
areas of steelhead in the Cowlitz subbasin  (Howell et al. 1985).

Distribution of winter steelhead is throughout the subbasin  including the Toutle River, Coweeman
River and the mainstem  Cowl&.  Within the Cowlitz River, winter steelhead are found primarily
below Mayfield  and Mossyrock dams. These dams block anadromous fish migrations into the upper
Cowlitz River and eliminate more than 50 percent of winter steelhead spawning and rearing habitat.
Within the Toutle River little is known on exact distribution of winter steelhead although they were
probably distributed throughout the watershed.
altered the habitat on the Toutie  River.

The 1980 eruption of Mount St. Helens greatly
Steelhead in the Coweeman River are distributed throughout

the watershed including the mainstem  Coweeman, Goble Creek and other tributaries. The volcanic
eruption had little impact on the Coweeman River.

PRODUCTION

Production Facilities

The Cowlitz Trout Hatchery located on the Cowlitz River at RM 42 is the only hatchery producing
steelhead (summer and winter) in the subbasin.

Production Summary

No data is available on wild smolt production.
Cowlitz and throughout many tributaries.

Natural production occurs in both the mainstem
Production is limited on the Cowlitz River by the loss of
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upstream spawning/rearing habitat. Production on the Toutle River is unknown but was severely
reduced during the early 1980’s by the eruption of Mount St. Helens. Production within the
Coweeman watershed is unknown.

ADULT LIFE HISTORY

Run Size and Esca-pement

Historical estimates point to large runs of winter steelhead in the Cowlitz River. Over 20,000 wild
winter steelhead were estimated to return annuaIly  to the Cowlitz River (Meigs, no date; Moore and
Clark, no date). Current wild steelhead returns in the Cowlitz River are small. For 1977-78, 1978-
79 and 1982-84, wild fish contributed an average of 1.7 percent of adult returns (Tables 5 and 7).
Applying the 1.7 percent wild run estimate for 1977 through 1979 and 1985 through 1989, yields
309 wild fish annually. However, large numbers of hatchery-stock steelhead spawn in the Cowlitz
River. In 1985, Tipping (1985) estimated Cowlitz River spawning escapement (hatchery and wild
fish) at 5,703 fish.

No data is available on historical run size of Toutle River winter steelhead. The eruption of Mount
St. Helens in 1980 destroyed a significant amount of Toutle spawning and rearing habitat which
reduced production and run size. After the eruption, returning Toutle River steelhead were
observed straying to other streams such as the Kalama River &eider 1989). Toutle River habitat
has improved: Lucas (1986 and 1987),  and Lucas and Pointer (1987) estimated that between 1985
and 1989 an average of 2,743 winter steelhead escaped annually to spawn (Tables 8 and 10).

Winter steelhead escapement to the Coweeman River was estimated at 889 fish, 1,088 fish, and 392
fish in 1987, 1988, and 1989, respectively (Lucas and Pointer 1987). Based on 1989 punchcard
data, 38.6 percent of the Coweeman River winter steelhead sport catch were wild fish.

Time of migration

Entry time into the Cow&z  River for returning wild adults is generally from late November through
early May, peaking in March and April. Figure 3 illustrates the freshwater life history of winter
steelhead in the Cowl&z River.

Toutle River winter steelhead migration is January through May with peak movement in March and
April.

CmowMwrhan  River winter steelhead migration period is believed to be January through May, peaking
.

Ocean catches of Cowl& Subbasin (Cowlitz, Toutle and Coweeman rivers) steelhead are unknown.

The Columbia River sport fishery catch large numbers of steelhead. An estimated 6.2 percent of
returning Cowl& steelhead are harvested in the Columbia River.

Sport harvest of winter steelhead within the Cowlitz River is primarily hatchery fish. Based on
winter steelhead sampled in 1977-1978, 1978-1979 and 1983-1984 wild steelhead contributed 1.2
percent, 1.3 percent, and 1.5 percent respectively, of the total sport catch (Table 6).

Toutle River sport harvest was suspended during the early 1980’s with a reopening of sport fishing
in 1983. New restrictions were issued which included limiting fishing to the South Fork only,
reducing the fishing season and a one-fish catch limit. Based on punchcard estimates, annual sport
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harvest for the period 1987 through 1990 averaged 223 steelhead (Table 9). Based on punchcard
estimates, annual sport catch within the Coweeman River from 1986 through 1989 averaged 241
fish. Regulations implemented in 1989 restrict harvest in the Coweeman River to fin-clipped
hatchery fish only, so that all wild steelhead must be released.

Suawnine neriod

Winter steelhead spawn in the Cowlitz River from December through June with peak spawning
occurring April through June.

Toutle River winter steelhead spawn from March through June.

Coweeman River winter steelhead spawn from March through June.

Snawninp  area

Due to the two dams which block anadromous fish migrations, spawning is restricted to the lower
mainstem  Cowlitz River including tributaries.

All spawning areas on the Toutle River were reduced significantly by the eruption of Mount St.
Helens although the lower mainstem  river suffered the greatest damage. Spawning currently occurs
in the North and South Fork Toutle and many tributaries including the Green River and Alder
Creek.

Wild steelhead spawn throughout the mainstem  Coweeman River and Goble Creek, plus the lower
sections of Mulholland and Baird creeks.

The availability of fecundity data for Cowlitz Subbasin  wild winter steelhead is meager. Two
separate spawnings of Toutle River fish showed the following: 49 females live-spawn& in 1988 with
a mean length of 70.4 cm yielded 3,900 eggs per female; and in 1982, Schuck  and Kurose live-
spawned 26 steelhead with a mean fecundity of 2,251 eggs per female. It is important to note that

live-spawning does not strip all eggs from a fish, thus it is not an exact measure of fecundity.

Age Comnosition

Age composition of wild winter steelhead returning to the Cowlitz River in 1977-1978, 1978-1979
and 1983-1984 averaged 62.2 percent 2-ocean  fish, 32.2 percent 3-ocean  fish, 2.0 percent 4-ocean
fish and 3.3 percent repeat spawners (Table 13).

Age structure of wild steelhead returning to the Toutle River in 1981, 1989 and 1990 were
predominately 2-ocean  fish (Table 14).

No data is available for the Coweeman River.

Fork Lengths

Data is limited on lengths of Cowlitz River wild steelhead. From wild winter steelhead collected in
1977-1978, 1978-1979 and 1983-1984 mean lengths averaged 69.4 cm for 2-ocean  fish, 81.3 cm for
3-ocean  fish, 86.0 cm for 4-ocean  fish and 74.5 cm for repeat spawners (Table 17).
Lengths obtained from wild winter steelhead trapped in the South Fork Toutle River in 1981, 1989
and 1990 averaged 44.7 cm for l-ocean fish, 66.8 cm for 2-ocean  fish, 80.1 cm for 3-ocean  fish
and 8 1.5 cm for repeat spawners (Table 18). No data is available for Coweeman River steelhead.
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Sex ratio

Percent females for wild Cowlitz River winter steelhead in the 1977-1978, 1978-1979 and 1983-
1984 run years were 35.7 percent, 36.0 percent and 41.1 percent respectively (Table 15).

Percent females for Toutle River steelhead for the run years 1980-1981, 1988-1989 and 1989-1990
were 50 percent, 64.7 percent and 90.6 percent, respectively (Table 16). No data is available for
the Coweeman River.

Survival Rate

No data is available on survival rates for Cowlitz Subbasin  wild winter steelhead.

JUVENILE LIFE HISTORY

No data is available on egg production or egg-to-smolt survival for Cowlitz Subbasin wild steelhead.

Emergence

For the Cowlitz River, emergence occurs from February through July, peaking in May and June.

Juvenile rearing;

Cowlitz River smolts, based on a three year mean, showed that 90.0 percent resided for two years
while 9.1 percent resided for three years, prior to emigrating to saltwater (Tipping 1984; Tipping et
al. 1979).

Toutle River smolts emigrated at the ratio of 86.5 percent two year old fish and 13.5 percent three
year old fish (Schuck  and Kruse  1982).

Juvenile Cowlitz Subbasin steelhead emigrate in April and May, generally peaking in early May
(Table 12).

Straying

No data are available on Cowlitz Subbasin  steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data is available on Cowlitz Subbasin  wild steelhead.

DISEASES

No data is available on diseases which effect wild steelhead. In the mainstem  Cowlitz, the pathogen
Ceratomvxa Shasta  which is prevalent in this drainage, may affect wild stocks.D i s e a s e  h i s t o r y  f o r
hatchery winter steelhead is listed in the Cow& River winter steelhead (hatchery) report.

REFERENCES

The references for this section appear at the end of the following steelhead section.
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Figure 1 (AD-l), Probable past and present  spawning  areas of steelhead  trout in the  Cowlitz  River,
Washington (Fulton 1970;  B. Crawford and J. Tipping, Washington Department  of Game,
personal communication).,  in Howell et al. 1985.
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Figure 2 (AD-2).  Probable  pre- and post-eruption  (i.e., late 1970’S vs. 1984)  spawning areas of
wild  winter steelhead  in the Toutle  River, Washington  (B. Lucas, WDG, personal
communication).,  in Howell  et al. 1985.
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Table 1 (HB-1). Estimated* amount of spawning/rearing habitat, by quality, of Cowlitz River
Subbasin winter steelhead.

Area Excellent Good Fai?’

Miles 8.8% 32.9% 44.4%

Acres 4.1% 49.5 % 39.5%

POOP

13.9%

6.9%

Unknown Total Confidence

251.3 Unknown

1019.5 Unknown

*Northwest Power Planning Council estimates based on limited observations.

Wd.ings of poor and fair may reflect natural physical features such as waterfall barriers, as well as
degradation caused by humans.

Source: Presence/absence database, NPPC 1991.
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Table 8 (RR-b). Returns (sport catch and escapement) of wild winter steelhead in the Toutle River
by return year.

Return Year Adult Total

1985 3,955

1986 3,047,

1987 2,873 1

1988 2,854

1989 1,753

1990 992

Source: Loch, J. and P. Downing. 1989 Toutle River fish collection facility operation and salmonid
investigations. WDW report 89-13. Loch J. 1991. 1990 Toutle River fish collection facility
operation and salmonid  investigations. WDW report 91-13. Schuck, M. and H. Kurose.
1982. South Fork Toutie  fish trap operation and salmonid  investigations, 1981-82.

Table 9 @G-b).  Sport catch of wild winter steelhead in the Toutle River by return year.

Return Year Total

1987 285

1988 288

1989 195

I 1990 I 124 11

Source: Harvest data from WDW permit-card estimates. November and December harvest were
omitted because they were summer steelhead. Returns were affected by eruption of Mt. St.
Helens.
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Table 10 (RN-b). Escapement of wild winter steelhead in the Toutle River by return year.

Return Year Total

1985 3,955

1986 3,047

1987 2,588

1988 2,566

1989 1,558

1990 868

Source: Lucas, R. 1986. Recovery of the winter-run steelhead in the Toutle River watershed. WDW
report #86-6.  Lucas, R. 1987. Recovery of the winter-run steelhead in the Toutle River
watershed. 1986 progress report, unpublished. Lucas, R. and K. Pointer. 1987. Wild
steelhead spawning escapement estimates for southwest Washington streams. WDW report
87-6. Lucas, R., WDW, personal communication. Returns affected by eruption of Mt. St.
Helens.
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Table 11 (JM). Number of natural juvenile winter steelhead that migrated from the Cowlitz, Toutle
and Coweeman rivers.

Time of Migration

Brood Year Time of Migration Peak Migration Total

No Data

Table 12 (SL). Lengths of wild winter steelhead smolts from the Cowl&z River.

Location and year No.
Fish

Mayfield Dam 1,144
1986

Length Length Reference
ave. (mm) range (mm)

21.5 cm 16.5-32.5 Tipping, J. 1988. Riffe and
Mayfield  Reservoirs fishery
evaluation, 1985-87.

May 1966
Mayfield Dam

18.5 cm Thompson, J. and L. Rothfus.
1969. Biological observations of
salmonids passing Mayfield
Dam.

May 1965
Mayfield  Dam

March 1964
May
June
Mayfield  Dam

17.7 cm

E-i cm
1717

Thompson and Rothfus.

Thompson and Rothfus.

* Note: Steelhead smolts above Mayfield  Dam are thought to be larger than normal due to growth
in the reservoir. No data are available for below Mayfield.
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COWLITZ RIVER SUBBASIN

Hatchery Produced Winter Steelhead

GEOGRAPHIC LOCATION

The Cowlitz River is located in southwest Washington, within Lewis and Cowlitz Counties. From
its headwaters in the Cascade Mountains the Cowlitz River flows southwesterly, joining the
Columbia River at river mile (RM) 68. Total drainage encompasses approximately 2,480 square
miles and includes the Toutle River, with a drainage of 512 square miles entering the Cowlitz at
RM 20, and the Coweetian River, with a drainage of 127 square miles entering the Cowlitz at
RM 1.7.

ORIGIN

The Cowlitz winter stock was developed in the late 1960’s at the Cowlitz Hatchery. Original
broodstock were native Cowlitz River winter steelhead and Chambers Creek hatchery stock
steelhead.

DISTRIBUTION

Cowlitz River steelhead are primarily released into the Cowlitz Subbasin. Since 1970 the following
streams, all tributaries of the Lower Columbia, have received occasional plants of Cowl&z stock
winter steelhead: Grays River (RM 20.8); Elokomin River (RM 39.1); K&ma River (RM 73.1);
Washougal River (RM 120.7); Lewis River (RM 87.0); Skamokawa  Creek (RM 33.2); Abernathy
Creek (RM 54.3); Germany Creek (RM 56.2); Salmon Creek (RM 87.5), and the mainstem  Lower
Columbia  River .

PRODUCTION

Production Facilities

The Cowlitz Trout Hatchery, located on the Cowlitz River at RM 42, is the only facility producing
steelhead (summer and winter) in the subbasin. The hatchery consists of 104 hatching troughs, eight
10 ft x 100 ft raceways, twenty-four 20 ft x 90 ft raceways, and four five acre rearing ponds.
Water is supplied by nine wells and pumped river water (river water supplys over 90 percent of the
total water used). Well water is used for egg incubation and fry rearing. Ceratomvxa Shasta, a
prevalent fish pathogen which has caused severe fish losses at Cowlitz Hatchery, has resulted in the
installation of an ozone water treatment system to disinfect up to 20 cfs of the hatchery water
supply.

Production Summary

Cowlitz Hatchery annually produces approximately 1 million steelhead smolts (summer and winter)
with a winter steelhead production goal of 750,000 fish. Production from 1980-1986 averaged
485,159 smolts while production in 1989, 1990 and 1991 was 815,224 and 823,176 and 769,415,
respectively. The fish pathogen C. Shasta, transmitted in river water, but not infective directly from
fish to fish, has limited fish production so severely that an ozone water treatment system was
installed at the hatchery to eradicate this parasite.

Three problems limit hatchery production: poor water quality, (water is supplied mainly from the
Cowlitz River which tends to carry a high number of pathogens, has low winter water temperatures
and high sediment load); disease, (numerous pathogens infect Cowl&z fish with Ceratomvxa Shasta
and Infectious Hematopoietic Necrosis (IHN) responsible for the greatest mortality); and bird
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predation, large numbers and species of birds which continually prey upon hatchery fish (Jansen
1991).

ADULT LIFE HISTORY

Run Size and Escanement

Steelhead run size, based on sport catch, escapement, and hatchery returns, from 1979 through 1989
ranged 4,004 steelhead in 1983-1984 to 25,904 fish in 1986-1987 (Tables 1 and 3). Winter
steelhead returning to the Cowl& River are predominately hatchery fish with Cowlitz hatchery-stock
steelhead estimated to be 98.3 percent of the returns for 1977-1979 and 1985-1989. With average
returns for these periods estimated at 18,214 fish, hatchery fish totaled 17,904 steelhead (Subbasin
Plan 1990).
Returns to the Coweeman River from 1986 through 1990 ranged from 1,795 fish in 1988-1989 to
2,227 fish in 19861987  (Table 5).

Time of migration

Entry time into the Cowlitz River for returning adults is generally  from late November through
early May, peaking in December and January.

Harvest

Ocean catch of Cowlitz River steelhead is unknown.

The Columbia River sport fishery catch large numbers of steelhead. An estimated 6.2 percent of
returning Cowlitz steelhead are harvested in the Columbia River.

Sport harvest of winter steelhead from 1977 through 1979 within the Cowlitz Subbasin averaged
18,518 fish with 75.1 percent of the catch occurring in the Cowlitz River, 21.3 percent in the Toutle
River, and 3.6 percent in the Coweeman River. For 1985 through 1989, Cowlitz Subbasin  harvest
avera ed 13,942 fish with 92.9 percent occurring in the Cowlitz River, 1.8 percent in the Toutle
Rivepl and 5.2 percent in the Coweeman River (Tables 2 and 4). The Cowlitz River is open year
around with a two-fish catch limit. Fish entering the Cowlitz Trout Hatchery or the barrier dam
separator are recycled back to the river to increase sport harvest opportunity. After the eruption of
Mount St. Helens in 1980 the Toutle River was closed until 1983 when only the South Fork was
open with a one-fish catch limit. The Coweeman River has recently (1989) been restricted to a wild
steelhead release stream so that only fin-clipped hatchery fish may be retained by anglers.

Suawninfz  neriod

Winter steelhead  spawning at Cowlitz Trout Hatchery occurs primarily from mid-December through
February although spawning has taken place as late as May.

*Toutle  River harvest closed 1980 through 1983 due to eruption of Mount St. Helens.

Snawnina area

Spawning occurs at the Cowl&z Hatchery, the mainstem  Cowlitz River and most tributary streams.

Fecunditv

Fecundity for Cowlitz hatchery-stock ranged from a low of 3,865 eggs per female based on 40
females spawned in 1981-1982, to a high of 6,718 eggs per female based on 21 females spawned in
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1984-1985 (Table 6 and 11).

Age ComDosition

Age composition of hatchery winter steelhead returning to the Cowlitz River in 1977-1978, 1978-
1979 and 1983-1984 were 0.3 percent l-ocean jacks, 63.5 percent 2-ocean  fish, 32.8 percent 3-
ocean fish, 0.5 percent 4-ocean  fish, and 2.9 percent repeat spawners (Table 7).

Fork Lenpths

Fork lengths from returning Cowlitz winter steelhead in 1977-1978, 1978-1979 and 1983-1984
ranged from 48.0 cm for a l-ocean jack males to 99.0 cm for a five year old repeat spawner.
Individual lengths by age class is presented in Table 9 and 10.

Data obtained from Cowlitz winter steelhead hatchery returns showed male:female sex ratios in
1977-1978, 1978-1979 and 1983-1984 were 1.04, 1.07 and 1.78, respectively (Tipping 1984; 199
(Table 8).

Survival Rate

Based on five return years, 1975 through 1980, the smolt-adult return rate for planted smolts
returning to the Cowlitz Hatchery ranged from 2.1 percent return in 1978-1979 to 4.8 percent in
1977-1978 (Table 12).

JUVENILE LIFE HISTORY

1)

Two years of data from release years 1988 and 1989 showed egg to smolt survival of 38.2 percent
and 37.0 percent, respectively. These low survival rates are due in large part to the fish pathogen
Ceratomvxa shas&.

Juvenile rearing

Cowlitz smolts are reared approximately one year to a size between 65-114 grams each (4-7 fish per
pound) at time of release.

Juvenile steelhead are released in April and May.

Hatcherv  Releases

Winter steelhead were introduced into the Cowlitz Subbasin  in 1933.. Various stocks have been
released into the Cowlitz River (Chambers Creek and Beaver Creek), but in 1967 fish planted in the
Cow& were almost exclusively Cowlitz Stock (Tables 13 and 14). Under a mitigation agreement
between Washington Department of Wildlife and Tacoma City Light, the goal of hatchery
production is the annual release of 750,000 winter steelhead smolts, which would provide an adult
return of approximately 22,000 fish and a sport catch of 15,400 fish.

In addition to steelhead released into the Cowlitz River, winter steelhead are also released into the
Toutle and Coweeman rivers in an attempt to increase sport catch. Since 1970, several stocks have
been released into these rivers, (Chambers Creek, Elokomin and Cowl&),  with plants exceeding
100,000 fish in the Toutle in the 1970’s. To&e River smolt and fingerling releases were reduced to
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under 35,000  from 1981 through 1987. Current plans do not call for hatchery plants in the Toutle
River. The objective of fishery managers is to protect and increase wild Toutle River steelhead.
From 1970 through 1988, the Coweeman  River averaged 49,500 smolts released annually. Current
releases are anticipated to be approximately 40,000 fish.

Straving

No data are available on Cowlitz steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Milner et al. (1980) did an electrophoretic profile of Cowlitz winter steelhead along with other
Columbia River stocks to examine the feasibility of using biochemical genetic variation for
estimating composition of mixed-stock fisheries. They concluded that sufficient genetic
differentiation existed to do so. S&reck et al. (1986) looked at stock identification of various
Columbia River steelhead, including Cowlitz fish, using cluster analysis of meristic and
electrophoretic features and concluded geographical proximal stocks tend to be similar to each other
(Subbasin Plan 1990). Thorgaard (1977) estimated 34.5 percent of Cowlitz winter steelhead have 58
chromosomes, 55.2 percent have 59 chromosomes, and 10.3 percent have 60 chromosomes. These
results were expected since the hatchery-stock was derived from native Cowlitz stock, which is
believed to have 58 chromosomes, and Chambers Creek hatchery -stock with 45.5 percent having 59
chromosomes and 54.5 percent having 60 chromosomes.

DISEASES

Cowlitz winter steelhead have suffered repeated infestations of the myxosporidian Ceratomvxa
In an effort to control and eradicate this parasite, an ozone water treatment system wasShasta.
installed in 1991. Disease history for the Cowlitz Hatchery is presented in Table 17.
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Table 4 (RS-b). Sport catch of winter steelhead (hatchery and wild) within Cowlitz Subbasin.

Source: Cowlitz Subbasin Plan 1990.

Table 5 (ET). Percent of Cowlitz winter hatchery-stock egg-take by month at Cowlitz Trout
Hatchery.

% Egg Take

Propagation, WDW report 84-11.
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Table 8 (AS-a). Percent adult females for winter steelhead originating in the Cowl&z River.

% Female

Return Year Number Total 96 Female

1971-72 635 34.4

1972-73 786 45.4

1973-74 389 47.5

1977-78 1,073 49.1

1978-79 1,159 45.4 ,

1983-84 1,148 35.2

1985-86 4,602 49.3

1986-87 11,024 53.7

*Fish were sampled in the sport fishery or barrier dam.

Sources: Tipping et al. 1979. Cowlitz River steelhead spawning, fry emergence and stranding 1977-
79 and adult life history study 1977-79, Washington Department of Wildlife. Data for years
1983 84, 1985-86 and 1986-87 from unpublished WDW data (Tipping).
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Length
(centimeters)

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

Number Fish 1988 Number Fish
1989

1 0

0 0

0 0

0 0

1 1

1 0

2 1

0 2

5 6

4 7

9 12

10 11

14 22

12 15

10 15

13 10

6 3

3 4

15 8

14 22

27 15

32 29

52 27

69 41

54 48

38 30

26 32

24 25

7 12
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Table 10 (AL-b). Length frequency of adult female winter hatchery steelhead spawned at the
Cow&z  Trout Hatchery in 1988 and 1989.



Table 10 (cont.). Length frequency of adult female winter hatchery steelhead spawned at the Cowlitz
Trout Hatchery in 1988 and 1989.

82 16 14

83 5 8r

84 6 4

-88 0 1

89 0 1

Source: 1991 Cowlitz Hatchery Production Report, WDW report 91-15.
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Table 11 W-a).  Mean fecundity by brood yea.r  for winter steelhead (hatchery) originating in the
COwlitz  kiver.

Source: Cowlitz  Hatchery spawning records. No age data was available.
Each line represents one or more egg takes. Ages were mixed although selection by size
occurred in some takes. Average fecundity determined by dividing total eggs by total
females spawned.
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Table 12 (B-a). Percent return (plant to adult survival) of Cowlitz hatchery stock winter steelhead.

Return Cowlitz River Cowlitz Hatchery-Stock CoIptiFatchery Juveniles Percent
Year sport Catch* Sport CatchB ReleasedD RetumE

1975-76 9,079 8,897 14,828 6221933 2.4

1976-77 10,103 9,901 16,502 557,556 3.0

1977-78 18,146 17,783 29,638 623,556 4.8

1978-79 12,781 12,525 20,875 1,015,910 2.1

1979-80 18,249 17,884 29,807 769,361 3.9

*Sport catch from Cowlitz River only, based on punchcard estimates.
BMajority of winter run (estimated that 98 %) is Cowlitz hatchery-stock (Tipping WDW).
?Run  size calculated using sport fishery exploitation rate of 60% (Tipping WDW).
DFish  planted approximately 1 l/2 years earlier.
nPercent  return = run size divided by juveniles planted.

Source: Howell et al. 1985. Stock Assessment of Columbia River Anadromous Salmonids.
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KALAMA SUBBASIN

Spring Chinook

GEOGRAPHIC LOCATION

The Kalama subbasin  begins on the southwest slope of Mount St. Helens and flows 44.5 miles
west-southwest to enter the Columbia River at River Mile (RM) 73. Drainage is about 205 square
miles and although the headwaters begin in Skamania  County, the majority of the subbasin  is in
Cowlitz County. There are three facilities that have reared chinook including Gobar  Pond, located
about four miles up the Kalama tributary of Gobar  Creek. The Lower Kalama Hatchery at RM 4
and Kalama Falls Hatchery at RM 10 also rear spring chinook.

ORIGIN

Historically, few spring chinook were found in the subbasin (WDF  1951). Spring chinook were
established at Kalama Falls Hatchery after its completion in 1959. Brood stock for the Kalama
hatchery programs originated from a variety of sources including Eagle Creek, Willamette, Cowlitz
and Little White Salmon (Howell et al. 1985). Current brood stock source is from rack returns.

DISTRIBUTION

Spring chinook are distributed primarily below Kalama Falls Hatchery although some have been
passed upstream in large return years. Most of the spawning in the Kalama River occurs between
the upper Kalama Falls (RM 36.8) and the Kalama Falls Hatchery (RM 10.5).

PRODUCTION

By the 1950’s only remnant populations (escapements fewer than 100 fish) existed in the Kalama
River. Natural spawning population estimates of spring chinook in the Kalama River between 1975
through 1983 averaged 757 fish (Howell et al. 1985). Hatchery production is the dominant
component in the Kalama River although some natural production also occurs.

Tables 1 and 2 describe the amount of spawning and rearing habitat by quality, available in the
Kalama River. This data was derived from the Presence/Absence database of Northwest Power
Planning Council (199 1).

The Northwest Power Planning Council’s model estimated a subbasin  capacity of 111,192 smolts
below Kalama Falls plus another 465,160 smolts above Kalama Falls. However, the small historic
run sizes might suggest a habitat constraint or degradation.

The Kalama River spring chinook natural spawn escapement from 1977-1984 brood years averaged
826 with a low return of 30 for the 1981 brood and a peak of 2,595 for the 1978 brood. Kalama
River natural spawn escapement by age and brood year are presented in Table 3.

Kalama hatchery spring chinook returns from 1977-1984 brood years averaged 1,423 with a low
return of 149 for the 1981 brood and a peak of 3,616 for the 1978 brood. Kalama hatchery returns
by age and brood are presented in Table 4.

Kalama River tributary sport catch estimates from 1977-1984 brood years averaged 1,149 with a
low of 279 for the 1981 brood and a peak of 2,587 for the 1978 brood. Kalama River tributary
sport catches by age and brood year are presented in Table 5.
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The Kahn River spring chinook total returns from 1977-1984 brood years averaged 3,397 with a
low of 458 for the 1981 brood and a peak of 8,798 for the 1978 brood. Kalama River total returns
by age and brood year are presented in Table 6.

ADULT  LIFE HISTORY

Run size. catch and escanement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries, all harvest a portion of the Kalama River origin spring chinook.
Ocean and Columbia River fisheries on Kalama spring chinook were estimated to account for 45
percent of production in the System Planning Model. Relatively little harvest occurs in the ocean
while Columbia River commercial and sport fisheries comprise most of the harvest. Subbasin  sport
harvest rate on adults was 33 percent and 37 percent on jacks (WDW,  1990). Columbia River sport
and commercial fisheries are managed to insure attainment of hatchery egg-take requirements.

Strays from other lower river hatcheries to the Kalama River are relatively uncommon. Table 7
lists the coded wire tags recovered within the Kalama subbasin  which originated outside the Kalama
subbasin. Kalama River hatchery spring chinook releases have been generally untagged.

Time of Mipration

Adult time of return generally ranges from March through July.

Snawning  Period

Spawning extends from late August to early October with peak activity in September.

Snawnine Areas

Most of the spawning is spread out in the area between the upper Kalama falls and the Kalama Falls
Hatchery, a distance of approximately 26 miles.

Age Composition

Age ranges from two-year-old mini-jacks to six-year-old adults. Four-year-old’s and five-year-old’s
usually the dominate the age classes. Total age composition data is summarized in Tables 3 and 4.
Table 8 lists the age composition percentages by brood year for spring chinook returning to the
Kalama River spawning grounds. Table 9 lists the age composition percentages by brood year for
spring chinook returning to the Kalama River hatcheries. Table 10 lists the age composition
percentage by brood year for spring chinook caught in the Kalama River sport fishery.

Sex Ratio

The percent females by age class (freshwaterocean) for spring chinook returning to the Kalama
Falls Hatchery is available in Table 11. Kalama River natural spawn percent females data is
unavailable.

The mean fork length by brood year, sex, and freshwaterocean  rearing ages of Kalama Falls

Hatchery returns from 1982-1987 brood years are available in Tables 12 and 13. Kalama River
natural spawn mean fork length data is unavailable.
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Fecundity

Fecundity of spring chinook spawned from 1977 through 1986 averaged 4,491 (WDW,  1990).

JUVENILE LIFE HISTORY

Time of Emergence

Emergence times were estimated to be November through March for naturally spawning fry,
depending on time of egg deposition and water temperatures.

Time. age and size at migration

Hatchery release information for the Kalama subbasin  by brood year is presented in Table 14.
Length data of natural spring chinook smolts from the Kalama River is unavailable. The number of
natural juvenile spring chinook salmon that migrate from the Kalama River is also unavailable.

Survival Rate

Smolt-to-adult survival averaged 3.05 percent for the 1971 and 1974 brood years and ranged from
0.02 percent to 5.16 percent. Smolt-to-adult returns to the Kalama for the 1975 through 1982
broods averaged 1.73 percent. Egg-to-fry survival averaged 90.6 percent for 1982 through 1986
broods while fry-to-smolt survival averaged 84.0 percent, resulting in an egg-to-smolt survival of
76.1 percent (WDW,  1990).

Seidel and Mathews (1977) found September released fingerlings (18 grams) had a minimum of 0.47
percent survival while yearlings (65 g) had a minimum of 2.70 percent survival.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Milner et al. (1983) measured the genetic distances between Cowlitz and Kalama Falls spring
chinook. The within group variation was one of the lowest for 17 different stock group
comparisons, indicating a relatively high degree of genetic homogeneity. Schreck et al. (1986)
compared their samples to those of Milner et al. (1983) in order to determine if there were any
genetic changes in stock between sampling dates. The results indicated a statistically significant
difference in isozyme frequencies for one enzyme system between the current and historical profiles
for both the Cowlitz and Kalama Falls samples.

DISEASE

Bacteria and parasitic diseases found in the Kalama hatcheries are listed in Table 15 (WDF Salmon
Culture, Olympia).

REFERENCES

The references for this section appear at the end of the following fall chinook section.
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Table 1 (FIB-l). Estimated amount of rearing and spawning habitat, by quality, of the Kalama
River spring chinook production area.

Distance/Area Excellent Good Faif POOP Unknown Total Confidence

Miles (%) 00 89 11 00 29.2

Acres (%) 00 91 09 00 209.3

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Kalama River spring
chinook production area.

Distance/Area Excellent Good Fair” PoOi Unknown Total Confidence

Miles (540) 00 loo 00 00 7

Acres (%) 00 loo 00 00 50.9

’ Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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by brood year.

Total Age

Table 3 (RN). Total natural spawner escapement of spring chinook to the Kalama River subbasin

Age based on scale reading analysis.

1985 return year - no fish spawning naturally.
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Table 4 (RH). Total hatchery returns of spring chinook to the Kalama  River hatcheries by brood
Y=-.

Total Age

Age based on scale reading analysis.
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Table 5 (RS). Total sport catches of spring chinook in the Kalama River subbasin by brood year.

Total Age

Age based on scale reading analysis.
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Table 6 (RB).  Total returns of spring chinook to the Kalama River subbasin  by brood year.

Total Age

Age based on scale reading analysis.
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Table 8 (AC-a). Age composition percentage by brood year for spring chinook spawning naturally
in the Kalama  River.

Age Composition (%)

Freshwater and ocean age data are currently unavailable.

Number of scale samples (N) are also currently unavailable.

Age based on scale reading analysis.
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Table 9 (AC-b). Age composition percentage by brood year for spring chinook returning to the-
Kilami Rivcir hatcheries.

Age Composition (%)

Freshwater and ocean age data are currently unavailable.

Number of scale samples (N) are also currently unavailable.

Age based on scale reading analysis.
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Table 10 (AC-c). Age composition percentage by brood year for spring chinook caught in the
Kalama  River sport fishery.

Age Composition (%)

Brood Year N 3 4 5 6

1977 3.30 58.60 38.10 0

1978 5.80 67.20 27.00 0

1979 13.40 69.10 17.50 0

1980 16.10 72.00 11.90 0

1981 16.50 55.90 27.60 0

1982 5.70 55.40 38.90 0

1983 6.50 60.10 33.40 0

1984 15.70 28.90 55.40 0

1985

1986

1987

1988

Freshwater and ocean age data are currently unavailable.

Number of scale samples (N) are also currently unavailable.

Age by scale reading analysis.
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Table 11 (AS). Percent females by brood year and age class (freshwatersxean)  for spring chinook
returning to the Kalama  Falls  Hatchery.

Females (%)

Brood N 1.2Brood N 1.2 1.31.3 1.41.4 2.1 2.2 2.3 2.42.1 2.2 2.3 2.4 Total %Total %
YfWYfW FemaleFemale

19761976

19771977

19781978

19791979

19801980

19811981

19821982 0.000.00

19831983 2525 0.000.00 70.00 100.0070.00 100.00

19841984 8484 20.0020.00 66.7066.70 25.60 57.10 100.0025.60 57.10 100.00

19851985 81 0.0081 0.00 25.00 0.0025.00 0.00 0 .00  26 .00  57 .100 .00  26 .00  57 .10

19861986 32 0.00 0.0032 0.00 0.00 0.00 25.000.00 25.00

19871987 0.000.00 0.000.00

19881988

Age based on scale reading analysis.
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Table 12 (AL-a). Mean fork length by brood year and age class (freshwater.ocean)  for female
spring chinook returning to the Kalama  Falls Hatchery.

Mean Fork Length (cm)

Standard deviation not compiled.

Age based on scale reading analysis.
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Table 13 (AL-b). Mean fork length by brood year and age class (freshwateuxean)  for male stxing
chi&ok~etuming  to the I&u& Falls Hatchery. - .

I I ”

Mean Fork Length (cm)

Standard deviation not compiled.

Age based on scale reading analysis.
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Table 15 (TD). Parasites and diseases of spring chinook at the Kalama River hatcheries.

Disease type Hatchery Specific Pathogen

Bacteria Lower Kalama Aeronwnas salmonicida (Furunculosis)

Bacteria Lower Kalama Yersinia ru&eri  (Enteric Redmouth)

Bacteria Lower Kalama Renibacterium salnwninarium  (Bacterial Kidney
Disease)

Bacteria Lower Kalama Various Ectoparasites and Myxosporidians

Parasite Lower Kalama Ichhyophthin’us  multifllis  (Ichthyophthirius)

BaCkti Kalama Falls Aeronwnas salmonicida (Furunculosis)

Bacteria Kalama Falls Yersinia r&en’ (Enteric Redmouth)

Bacteria Kalama Falls Renibacterium salmoninatium  (Bacterial Kidney
Disease)

Parasite Kalama Falls Various Ectoparasites, Endoparasites and
Myxosporidians

Parasite Kalama Falls Ichthyophthitius  multijilis (Ichthyophthirius)

Disease history only represents pathogens isolated at the hatchery, and not necessarily a disease
outbreak.
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KALAMA SUBBASIN

Fall Chinook

GEOGRAPHIC LOCATION

The Kalama subbasin  begins on the southwest slope of Mount St. Helens and flows
44.5 miles west-southwest to enter the Columbia River at River Mile (RM) 73. Drainage is about
205 square miles and headwaters begin in Skamania County, although the majority of the basin  is in
Cowlitz County. There are two hatcheries in the subbasin  that produce fall chinook: the Lower
Kalama Hatchery at RM 4; and Kalama Falls Hatchery at RM 10.

ORIGIN

Fall chinook have been planted into the Kalama subbasin  since 1895 when the Lower Kalama
Hatchery was completed. Kalama Falls Hatchery was completed in 1959. Brood stock for the two
hatcheries are taken from rack returns.

The two salmon hatcheries on the Kalama were used as an egg-bank temporarily from 1981 through
1986 for the Lyons Ferry upriver bright stock fall chinook. That program and its returns will not
be addressed herein due to its temporary status.

DISTRIBUTION

The Washington Department of Fisheries (1951) estimated three-quarters of the fall chinook
spawned in the lower three miles of the river below hatchery racks but upstream from tidewater.
Both hatcheries primarily collect brood stock by installing a temporary rack upstream from tidewater
near the Modrow  Bridge at RM 3. Surplus fall chinook are passed upstream from the rack to spawn
naturally. Fall chinook upstream migration is terminated at Kalama Falls Salmon Hatchery unless
surplus fish are released upstream from the hatchery. Currently, Kalama River fall chinook
spawning ground index counts are conducted annually from Italian Creek downstream to the I-5
Bridge, a distance of about 9 miles.

PRODUCTION

Historically, fall chinook in the subbasin were abundant. Run size prior to the hatchery plants is
difficult to determine because hatchery plants began in 1895. The Lower Kalama Salmon Hatchery
began operation in 1895 when 4 million eggs were taken from a fish rack about one mile upstream
from the confluence with the Columbia River. The Washington Department of Fisheries (195 1)
estimated Kalama fall chinook escapement of 20,000 fish. Hatchery production is currently the
dominant component in the Kalama River although some natural production also occurs.

Table 1 describes the amount of spawning and rearing habitat, by quality, available in the Kalama
River. This data was derived from the Presence/Absence database of Northwest Power Planning
Council, 1991.

Fall chinook natural production of juveniles using the Northwest Power Planning Council’s model
was estimated at 162,200 and 428,670 fingerlings above and below Kalama Falls Hatchery,
respectively.

The Kalama River tule fall chinook natural spawn escapement from 1978-1984 brood years averaged
8,349 with a low return of 971 for the 1981 brood and a peak of 40,831 for the 1984 brood.
Kalama River tule fall chinook natural spawn escapement by age and brood year are presented in
Table 2.
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Lower Kalama and  Kalama Falls Hatcheries combined tule fall chinook returns from 1979-1984
brood years averaged 5,931 with a low return of 3,554 for the 1982 brood and a peak of 8,738 for
the 1984 brood. Kalama River hatcheries tule fall chinook return by age and brood year are
presented in Table 3.

Kalama River tributary sport catch estimates between 1977 through 1986 averaged 641 adults  and
224 jacks for a combined harvest rate of 9.5 percent (WDW,  1990). However, specific age and
brood year analysis for Kalama River sport catch is unavailable.

ADULT LIFE HISTORY

Run size. catch and esca-pement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the Kalama River origin fall chinook.
During 1983 through 1987, the overall harvest rate was 81 percent (WDW,  1990). Columbia River
sport and commercial fisheries are managed to insure attainment of hatchery egg-take requirements.

Strays from other lower river hatcheries and natural production are not unusual. Table 4 lists
Kalama Hatchery origin fall chinook stray coded wire tag recoveries beginning with the 1978 brood
through to the 1988 brood and Table 5 lists the coded wire tags recovered within the Kalama
subbasin  which originated outside the Kalama subbasin.

Time of Migration

Upstream migration begins in early August and continues through September. Depending partly on
early fall rains and tributary migration distances, recruitment to most hatchery collection sites is
usually greatest during the middle of September.

Spawning Period

Spawning at the Kalama facilities occurs from late September into November and peaks in early to
mid-October. Natural spawning generally occurs concurrently with the spawning of the hatchery
run.

Spawning Areas

Kalama River tule fall chinook spawning ground peak index counts are conducted annually between
Italian Creek and the I-5 Bridge. Fall chinook are not found upstream from Kalama Falls Hatchery
unless  they are put upstream.

Ape Comnosition

Age ranges from two-year-old jacks to six-year-old adults with three-year-olds or four-year-olds
usually the dominate age classes. Total age composition data is summarized in Tables 2 and 3.
Table 6 lists the age composition percentages by brood year and freshwaterocean rearing for tule
fall chinook returning to the Kalama River spawning grounds. Table 7 lists the age composition
percentages by brood year and freshwaterocean rearing for tule fall chinook returning to the Lower
Kalama and Kalama Falls Hatcheries.
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Sex Ratio

Female tule fall chinook comprised 47-63 percent of the natural spawners in the Kalama River
between 1981-1984 brood years. The percent females by brood year and freshwaterocean rearing
ages for Kalama River natural spawners are presented in Table 8.
Female tule fall chinook comprised 36-53 percent of the fall chinook returning to the Kalama River
hatcheries between 1981-1984 brood years. The percent females by brood year and
freshwaterocean rearing ages for Kalama River hatcheries return are presented in Table 9.

The mean fork length by brood year, sex, and freshwaterocean  rearing ages of Kalama River tule
natural spawners for 1977-1985 brood years are available in Tables 10 and 11.

The mean fork length by brood year, sex, and freshwaterrearing  ages for Kalama River hatcheries
tule returns for 1978-1984 brood years are available in Tables 12 and 13.

Fecundity

Fecundity at the Kahuna  facilities averaged 4,574 during 1978-1982 (Howell et al. 1985).
Fecundity at the Lower Kalama Hatchery between 1983-1990 return years excluding 1988 averaged
4,315 and ranged from a low 3,892 in 1985 to a high 5,510 in 1986. Fecundity at the Kalama Falls
Hatchery between 1983-1990 return years averaged 4,731 and ranged from a low of 3,872 in 1985
to a high of 5,561 in 1989. Kalama River natural spawn and hatchery fecundity data by age and
brood year are unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

Emergence times were estimated to be early May for naturally spawning fry, depending on time of
egg deposition and water temperatures (Reimers  and Loeffel, 1965).

Time. age and size at mieration

Some tagged hatchery releases from Kalama Falls Hatchery were recovered in the Columbia estuary
as sub-yearlings in October and November. Kalama Falls Hatchery coded wire tags were recovered
at Jones Beach (Columbia River Mile 47) in the Columbia River estuary during seining operations in
1977-1981 (Howell et al. 1985). Juvenile emigration peaks in June through August although some
emigration occurs through December (WDW, 1990).

The average fork length of 1978 brood natural fall chinook smolts from the Kalama River was 40
mm. Chinook average length and ranges are based on spring 1979 seining results from the Kalama
River. Length data of 1978 brood natural fall chinook smolts from the Kalama River is available in
Table 15.

The number of natural juvenile fall chinook salmon that migrated from the Kalama River in 1989
was estimated to be between 522,312 and 964,439 fish. Population estimates were based upon
comparing catch per unit effort (CPUE) on fall chinook juvenile seining on the Kalama River in
1989 with 1983-1989 North Fork Lewis wild juvenile population estimates and CPUE. Table 14
lists the number of natural fall chinook that migrated from the Kalama River in 1989.

Hatchery release information for the Kalama River subbasin  by brood year is presented in Table 16.
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Survival Rate

Results of the 1961-1963 brood fall chinook hatchery evaluation study included specific analysis of
the Kalama Falls Hatchery production. The overall catch:escapement  ratio was an average of 12.1: 1
for the three brood years and a high of 16.0:1 for the 1962 brood. In general, the 1961-1963 brood
catch:escapement  ratio was generally higher than other hatchery fall chinook (WDF,  1973).
Based on a 1976 brood Kalama Falls Hatchery fall chinook coded wire tags (63-16-39),  smolt-to-ail
adult survival was 1.2 percent, smolt-to-fisheries 0.9 percent, and smolt-to-Columbia River 0.4
percent (Howell et al. 1985). Performance of plants (catch plus escapement), based on marked 1978
through 1981 brood production fish averaged 0.17 percent with a range of 0.08 percent to 0.32
percent. Marked production fish had 0.26 percent and 0.21 percent fingerling-to-adult survival for
1977 through 1981 broods at the Lower Kalama and Kalama Falls, respectively. Fingerlings
released to adult returns to the river averaged 0.19 percent for the 1975 through 1981 broods
(WDW,  1990).

Seidel and Mathews (1977) found survival at Lower Kalama Hatchery was a minimum of 2.25
percent versus 0.74 percent for early July released large (24 grams) and small (7 g) fingerlings,
respectively. September releases of large (65 g) and small (19 g) fingerlings survived at a minimum
of 6.52 percent and 0.99 percent, respectively. April released yearlings (78 g) survived at a
minimum of 7.95 percent. At Kalama Falls Hatchery, Seidel and Mathews (1977) found two groups
of 3-gram fingerlings survived at a minimum of 0.23 percent and 0.09 percent.

Lower Kalama Hatchery egg-to-fry survival averaged 91.1 percent for 1985 through 1988 while fry-
to-fingerling survival averaged 99.1 percent, resulting in an egg-to-fingerling released survival of
90.3 percent (WDW,  1990).

Kalama Falls Hatchery egg-to-fry survival for 1983 through 1987 broods averaged 93 percent while
fry-to-planted fish survival was 94.8 percent, resulting in an egg-to-planted fish survival of 88.1
percent (WDW,  1990).

No survival information is available for natural fall chinook in the Kalama River.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Milner et al. (1980) did an electrophoretic profile of Kalama fall chinook along with other
Columbia River stocks to examine the feasibility of using biochemical genetic variation for
estimating composition of mixed stock fisheries. They concluded sufficient genetic differentiation
existed to do so. Schreck et al. (1986) looked at stock identification of various Columbia River fall
chinook, including Kalama stock, using cluster analysis of meristic and electrophoretic features and
concluded geographical proximal stocks tend to be similar.

DISEASE

Bacteria and parasitic diseases found in the Kalama River hatcheries are listed in Table 17 (WDF
Salmon Culture, Olympia)
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Table 1 @B-l).  Estimated amount of rearing and spawning habitat, by quality, of the Kalama
River fall chinook production area.

Distance/Area Excellent Good Faii POOP Unknown Total Confidence

Miles (%) 00 38 33 29 18.6
Acres (%) 00 38 32 29 133.3

’ Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.
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Table 2 (RN). Total age of natural spawner escapement of tule fall chinook to the Kalama River
subbasin  by brood year.

Total Age

Age based on scale reading analysis except:

1980 return year - Adult proportion based on combined result of Kalama Falls and Lower
Kalama hatcheries sampling data.

1981 return year-Kalama Hatchery age composition used.

Does not include “eggbank” stock natural spawners.

1990 return year - Does not include 198 adult males and 92 jacks put upstream from Kalama Falls
Hatchery.
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Table 3 (RH). Total hatchery returns of tule fall chinook to the Kalama River subbasin  by brood
Year*

Total Age

Age based on scale reading analysis.

Kalama River tule fall chinook hatchery returns include Lower Kalama and Kalama Falls
Hatcheries. Hatchery escapement does not include Snake River stock returns.

1987 return year - Includes 87 fish that returned to the Kalama River and spawned at Grays
Hatchery.

1989 return year - Includes fall chinook that returned to the Kalama River and spawned at Lewis
Hatchery.

1990 Kalama Falls return - Includes 198 adult males and 92 jacks put upstream to spawn naturally.
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Table 10 (AL-a). Mean fork length by brood year and age class (freshwater.ocean) for female tuleTable 10 (AL-a). Mean fork length by brood year and age class (freshwater.ocean) for female tule
fall chinook spawning naturally in Kalama River.fall chinook spawning naturally in Kalama River.

Mean Fork Length

Brood 1.1 1.2 1.3 1.4 1.5 2.1 2.2 - 2.3 2.4
Yt2U

1978 96

N 2

St. Dev. 5.66

Age based on scale reading analysis.
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Table 11 (AL-b). Mean fork length by brood year and age class (freshwater.ocean) for male fall
chinook spawning naturally in Kalama River.

Mean Fork Length (cm)
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Table 11 (cont.) Mean fork length by brood year and age class (freshwater.ocean) for male tule fall
chinook spawning naturally in the Kalama River.

Mean Fork Length (cm)

Brood Year 1.1 1.2

1985 40

N 1

St. Dev. ---

Age based on scale reading analysis.

1.3 1.4 1.5 2.1
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Table 12 (AL-c).  Mean fork length by brood year and age class (freshwater.ocean) for female tule
fali chin&k returning to tie K&ma River hatcheries.

Mean Fork Length (cm)

I
1979 87 94

N 493 69
St. Dev. 5.76 6.05

1980 77 86 93 93
N 146 703 170 6

St. Dev. 6.67 4.99 5.59 6.25

1981 77 87 93 90
N 22 445 110 41

St. Dev. 5.57 5.34 6.06 4.66

1982 80 89 93 83
N 87 326 18 65

St. Dev. 4.61 5.31 4.54 5.57

1983 77 89 84
N 112 252 1

St. Dev. 5.33 5.02 ---

1984 80 87
N 49 2

St. Dev. 4.82 1.41

Age based on scale reading analysis.
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Table 13 (AL-d). Mean fork length by brood year and age class (freshwater.ocean) for male tule
fall chinook returning to the Kalama River hatcheries.

Mean Fork Length (cm)

1979 91 98

N 356 27
St. Dev. 8.03 6.62

1980 73 90 97 101
N 323 531 64 4

St. Dev. 7.76 7.27 9.24 10.11

1981 41 74 89 98 98
N 3 87 366 61 28

St. Dev. 6.08 6.57 7.6 8.47 5.38

1982 48 74 90 60 79
N 15 289 253 2 33

St. Dev. 7.31 7.77 7.24 3.54 11.54

1983 51 77 102
N 136 572 1

St. Dev. 4.61 6.64 ---

1984 52 86
N 61 3

St. Dev. 6.88 3.51

Age based on scale reading analysis.
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Table 14 (JM). Number of natural juvenile fall chinook that migrated from the Kalama River,
1989.

Time of Migration

Brood Year Fall Spring Total
(subyearling)

1988 522,312 - 964,439 522,312 - 964,439

Source: Pettit, R. 1990. Fall chinook juvenile test seining on the Kalama River, 1989. Columbia
River Lab Progress Report, #‘ 90-21.

Estimates based upon comparing catch per unit effort (CPUE) data collected on fall chinook juvenile
seining on the Kalama River in 1989 with 1983-88 North Fork Lewis River wild juvenile fall
chinook population estimates and CPUE.
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Table 15 (SL). Lengths of fall chinook smolts from the Kalama River, 1979.

Location and
Y=l-

Lower Kalama
1979

Length
range
(mm)

33-57

No.
Fish

228

Length
ave.
(mm)

40.3

Reference

“Spring seining of 1978 brood wild
fall chinook juveniles on the Kalama
River, Grays River, and Skamokawa
Creek”. WDF memorandum from
Nancy Bluestein to Don McIssac._ .--^

I December 11, 1979.

Seven stick and/or beach seining trips were made on the Kalama River between March 28-May 17,
1979. Chinook average length and range are based on those seining results and may reflect
rearing and/or outmigration size patterns.
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Table 17 (TD-1). Parasites and diseases of fall chinook at the Kalama River hatcheries.

Disease type Hatchery Specific Pathogen _

Bacteria

Parasite

Bacteria

Bacteria

Bacteria

Parasite

Virus

Lower Kalama Yersinia ruckcri  (Enteric Redmouth  Disease)

Lower Kalama Various Ectoparasites, Endoparasites, and Myxosporidians

Kalama Falls

Kalama Falls

Kalama Falls

Kalama Falls

Kalama Falls

Aeromonas salmonicida (Furunculosis)

Yersinia ruckeri (Enteric Redmouth)

Bacterial Gill Disease

Various Ectoparasites, Endoparasites and Myxosporidians

IHN - Infectious Hematopoietic Necrosis

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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KALAMA SUBBASIN

Coho Salmon

GEOGRAPHIC LOCATION

The Kalama subbasin  begins on the southwest slopes of Mount St. Helens and flows 44.5 miles
west-southwest to enter the Columbia River at River Mile (RM) 73. Drainage is about 205 square
miles in area. Although the majority of the basin is in Cowlitz County, the headwaters begin in
Skamania County. There are two hatcheries in the subbasin that produce coho.  The lower Kalama
Hatchery at RM 4.3 and Kalama Falls Hatchery at RM 10.

ORIGIN

A native population of coho was noted to be in existence in the Kalama River in 1951 by the
Washington Department of Fisheries. The native population was estimated to at about 3,000 fish.

Both early returning (Type-S) and late returning (Type-N) coho were present (WDW, 1990).
Hatchery coho have been planted in the subbasin  since 1942 from the Lower Kalama Salmon
Hatchery. Most existing early coho,  Type-S, hatchery programs are considered to be linked to
native Toutle River stock coho. Washington stations either received Toutle stock eggs or utilized
local native early run coho. Late stock coho, Type-N, are informally considered synonymous with
Cowlitz River stock coho. Late stock hatchery programs were developed utilizing Cowlitz River
stock, their derivatives, or native late runs. Late coho used in most of the current programs are
presumably a blend of all of these, although egg transfers from Cowlitz Hatchery occur most
frequently (Howell et al. 1985).

DISTRIBUTION

Natural spawning occurs in most areas accessible to coho. In 1936 a fish ladder was built at the
Kalama Falls and by 1951 coho  were observed above the falls but numbers are unknown and
distribution is probably throughout the watershed.

PRODUCTION

Typically the Lower Kalama Hatchery produces Type-S coho  and the Kalama Falls Hatchery
produces Type-N coho. In Washington and Oregon adult production of early and late coho  from
natural spawners is unknown except for a few instances. A factor of 10 - 15 percent might be
considered reasonable for the percent of the total Columbia River coho  production originating from
naturally spawning fish (Howell et al. 1985).

Tables 1 and 2 describe the amount of spawning and rearing habitat, by quality, available in the
Elochoman River. This data was derived from the Presence/Absence database of the Northwest
Power Planning Council, 1991.

The number of Kalama River coho natural spawn escapement is unavailable. Hatchery returns by
age and brood year are presented in Table 3.

Kalama River tributary sport catch estimates between 1979 - 1986 return years averaged 1,272 adult
coho,  ranging from a low of 292 in 1985 to a high of 5,525 in 1980 based on catch records. Due to
low harvest rates within the subbasin, most harvest is intended to occur in the ocean and the
Columbia River. The Kalama is open most of the year to general rules and regulations with some
exception to fly fishing only. However, specific age and brood year analysis for Kalama River
sport catch is unavailable.
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ADULT LIFE HISTORY

Run size. catch and escapement

Ocean commercial and recreational fisheries off the Oregon coast are the primary-harvesters of early
coho. The Oregon troll fishery accounts for the highest percentage of the overall catch. Most of
the freshwater recreational harvest occurs in the Washington tributaries (Howell et al. 1985).

Coho returns to the Kalama hatcheries for the 1978 - 1988 brood years averaged 6,962 with a low
return of 2,943 for the 1981 brood and a peak of 13,399 for the 1983 brood (T-able 3). Subbasin
harvest of coho averaged 441 jacks and 650 adults for 1977 through 1986. For 1981 through 1986,
sport harvest rate averaged 12.5 percent (WDW,  1990).

Based on coded-wire tagged releases of 1976 - 1978 brood late coho, most of the harvest occurs in
the Washington and Oregon ocean fisheries. Late coho have a more northerly migration pattern
than early coho  (WDF,  1990). This is reflected in the catch distribution where the Washington
coastal catch comprised 40 percent of the total harvest compared to 20 percent for early coho  during
1979 - 1981. Late coho also contribute significantly to the lower Columbia River commercial gill
net fishery (Howell et al. 1985).

Strays from other lower river hatcheries are not unusual. Table 6 lists Elochoman Hatchery origin
coho  stray coded-wire tag recoveries beginning with the 1978 brood through to the 1988 brood.
Table 7 lists the coded-wire tags recovered within the Elochoman subbasin  which originated outside
the Elochoman subbasin.

Harvest rates averaged 79 percent and 85 percent for Type-S and N stocks, respectively, between
1983 and 1987. Harvest of Type-S coho is occasionally constrained by one or more of the fall
chinook stocks. Harvest of Type-N coho is generally not constrained by weak stocks, with hatchery
escapement being the only management constraint (WDF, 1990).

Time of Migration

Early coho enter the Columbia River by mid-August and begin returning to the lower Columbia
hatcheries in early September. In the mainstem  Columbia River early coho  predominate from
August to mid-September. Stock composition shifts to late coho  in late September and October.
Typically, the late coho run begins entering freshwater in mid to late September with mid-October
considered the main migratory period in the mainstem  Columbia River (Howell et al. 1985).

Snawning  Period

For Type-S coho,  both hatchery and natural spawning occurs around late October, while for Type-N
coho spawning will extend from late November through March, with the bulk being m December
and early January (Howell et al. 1985)

Snawning  Areas

Natural spawning occurs in most areas accessible to coho (Howell et al. 1985). Since 1936 the area
above the falls was opened to spawning by construction of a fish ladder. Above the falls, Little
Kalama River, Rock Creek, and Arnold Creek, along with other feeder streams, are utilized by coho
(WDF,  1973).

Age comnosition

Coho return as two-year-old jacks and three-year-old adults based on hatchery personnel
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designation. However, recoveries of marked production Type-N stocks indicate a 0.2 percent four-
year-old adults (WDW,  1990). The age composition of the late coho run entering the Columbia
River is not available because of incomplete escapement information and the differential trapping of
adults and jacks at many collection facilities (Howell et al. 1985). Specific age composition
percentage (freshwater.ocean)  by brood year for coho spawning naturally and hatchery returns are
unavailable.

Sex Ratio

Accounting for the differential harvest of adult males and females in the gill net fishery, the entire
coho adult run entering the Columbia River was estimated to be 46 percent females in 1982 and 30
percent females in 1983. Hatchery adult returns were 33 percent females in 1982 and 34 percent
females in 1983 (Howell et al. 1985). Specific percent females by brood year and age class
(freshwaterocean) for coho spawning naturally and hatchery returns are unavailable.

Fecundity

Fecundity of Type-S and Type-N stock coho from 1977 through 1986 averaged 2,759 (n= 8,526)
and 2,496 (n= 5,007) eggs per female, respectively (WDW,1990).

Kalama River natural spawn and xalama Hatchery fecundity by age class and brood year is
unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

The juvenile life history for Kalama subbasin  coho is similar to that of other stocks in the region
with a spring emergence (WDW,  1990).

Time. age and size at migration

Freshwater rearing generally lasts for about 14 months. Hatchery release information for the
Kalama subbasin  by brood year is presented in Table 10. Based on coded-wire tag recovery studies
by Dawley et al. (1982), arrival in the Columbia River estuary occurs soon after hatchery release
(Howell et al. 1985). Length data of natural coho smolts from the Kalama River is unavailable.
The number of natural juvenile coho salmon that migrate from the Kalama River is also unavailable.

Survival Rate

Smolt to adult survival rate of N stock fish averaged 4.67 percent (range: 0.56 percent to 7.71
percent) for the 1983 through 1985 brood releases while S stock survival ranged from 6.10 percent
to 7.50 percent and averaged 6.80 percent for the 1973 brood year (WDW,  1990). A generalized
recent year smolt to adult survival rate for coho was estimated to be 2.5 percent (TAC 1983,
Howell et al. 1985).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Kalama River Hatcheries are listed in Tables 11 and 12.
(WDF Salmon Culture, Olympia).
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Table 1 (FIB-l).  Estimated amount of rearing and spawning habitat, by quality, of the Kalama
River coho production area.

Distance/Area E x c e l l e n t  G o o d  FaiP Poof Unknown Totaj Confidence

Miles (%) 00 31 69 00 13.5

Acres (%I) 00 39 61 00 32.7

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Kalama River coho
production area.

Distance/Area Excellent Good Fair” Pool? Unknown Total Confidence

Miles (%) 04 49 47 00 36.2

Acres (%) 04 48 49 00 382.4

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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Table 3 @H-l)  Total coho  returns to the Kalama Hatcheries, by brood year.

Total Age

Brood Year

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

2

2,145

1,540

2,253

1,278

1,232

822

350

1,146

1,443

983

1,278

3

6,583

6,407

3,892

1,665

2,114

12,577

1,669

7,942

5,092

8,486

4 -Total Adult Total

8,728 6,583

7,947 6,407

6,145 3,892

2,943 1,665

3,346 2,114

13,399 ’ 12,577

2,019 1,669

9,088 7,942

6,535 5,092

9,469 8,486

Includes returns to Lower Kalama and Kalama Falls Hatcheries.

Age composition based on hatchery personnel designation of adults and jacks, except Kalama Falls
returns were adjusted to include small adults that were counted as jacks based on scale
reading analysis for 1990 return year.
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Table 4 (RI-I-2). Total hatchery returns of early coho to the Kalama River by brood year,

Age composition based on hatchery personnel designation of adults and jacks.
Adults were assumed to be 2.1 and jacks 2.0.

Table 5 (RH-3). Total hatchery return of late coho  to the Kalama River by brood year.

Brood
YW

1978

1979

2

1,047

3 Total

4,302 4,302

5,640 6,687

Adult
Total

4,302

5,640

II 1980 1,410 2,745 4,155 2,745
I I I I

II 1981 ! 1,161 ! 1,480 ! 2,641 1,480

II 1982 635 713 1,348 713
I I I

1983 631 6,961 7,592 6,961

1984 163 1,225 1,388 1,225

II 1985 ! 459 ! 1,922 1 2,381 ! 1,922I
1986 1,329 3,073 4,402 3,073

1987 660 2,634 3,294 2,634

Age composition based on hatchery personnel designation of adults and jacks.
Adults are assumed to be 2.1 and jacks 2.0.
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Table 8 (AC). Age composition percentage (freshwater.ocean)  by brood year for early coho
returning to the Kalama River Hatcheries.

Age Composition (%)

Age composition based on hatchery personnel designation of adults and jacks.
Adults assumed to be 2.1 and jacks 2.0.
N (number of scale samples) not applicable.
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Table 9 (AC-2). Age composition percentage (freshwater.ocean) by brood year for late coho
returning to the Kalama River Hatcheries.

Age Composition (%)

Age composition based on hatchery personnel designation of adults and jacks.
Adults are assumed to be 2.1 and jacks 2.0.
N (number of scale samples) not applicable.
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Table 11 (TD-1). Parasites and diseases of coho at the Kalama Falls Hatchery located on the
Kalama River.

Disease type

Bacteria

Parasite

Parasite

virus

Hatchery

Kalama Falls

Kalama Falls

Kalama Falls

Kalama Falls

Specific Pathogen -

Aeromoms salrnonicida  (Furunculosis)

Saprolegnia  parasitica  (Fungus)

Various Ectoparasites, Endoparasites and Myxosporidians

IHNV - Infectious Hematopoietic Necrosis

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.

Table 12 (TD-2). Parasites and diseases of coho at the Lower Kalama Hatchery located on the
Kalama River.

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.

WDF KALAMA 70



REFERENCES

Dawley, E. R. Ledgerwood, T. Blahm, and J. Jensen. 1982. Migrational characteristics of
juvenile salmonids entering the Columbia River estuary in 1981. National Marine Fisheries
Service.

Howell, P. J., K. Jones, D. Scamecchia, L. LaVoy, W. Kendra, and D. Ortmann. 1985. Stock
assessment of Columbia River anadromous salmonids, volumes I & II. Final report of
Oregon Department of Fish and Wildlife, Washington Department of Fisheries, Washington
Department of Game, and Idaho Department of Fish and Game (Project 83-335, Contract
DE-AI79-84BP12737)  to Bonneville Power Administration, Portland, Oregon.

Washington Department of Fisheries. 1973. Fisheries Resources in Southwest Washington.
Review Draft.

Washington Department of Wildlife. 1990. Kalama  River Subbasin, Salmon and Steelhead
, Production Plan.

WDF KALAMA 71





KALAMA RIVER SUBBASIN

Naturally Produced Summer Steelhead

GEOGRAPHIC LOCATION

The Kalama subbasin  is located in southwest Washington and although the headwaters are located in
Skamania County over 98 percent of the basin is in Cowl&z County. The Kalama River originates
on the southwest slope of Mount St. Helens and flows 44.5 miles west-southwest where it enters the
Columbia River, below Bonneville Dam, at river mile (RI@ 73.1. The subbasin  encompasses a
drainage of approximately 205 square miles.

ORIGIN

The wild summer steelhead stock in the Kalama River is native, although interbreeding with
introduced Skamania hatchery stocks has occurred. In addition, steelhead which abandoned the
Cow& system following the eruption of Mount St. Helens in 1980, strayed into the Kalama River
and spawned with native Kalama stock.

It should be noted that Chilcote et al. (1980) and Leider et al. (1984) observed known summer
steelhead spawning with winter steelhead showing that Kalama River winter and summer steelhead
are not entirely reproductively separate.

DISTRIBUTION

Table 1 lists rearing and spawning habitat for Kalama River steelhead based on estimates from the
Northwest Power Planning Council. Department of Wildlife estimates based on gradient, area and
flow methodology is presented in Table 2.

Summer steelhead are distributed throughout the mainstem  Kalama and the North Fork, Gobar
Creek and Wild Horse Creek. For steelhead to migrate into the upper Kalama River, fish must
cross over a falls located at Kalama Falls Hatchery at RM 10. The falls has been laddered  to allow
fish passage, although tagging and visual observations indicate that steelhead are able to jump the
falls in high numbers, typical jumper ratios are 1.6 fish which jump the falls to each fish using the
ladder. A barrier which blocks all anadromous fish migration is a falls approximately 35 feet high
at RM 36.8. Figure 1 illustrates the probable spawning areas of wild winter and summer steelhead
in the Kalama, as cited by Howell et al(1985).

PRODUCTION

Production Facilities

There are two hatcheries in the subbasin, the Lower Kalama Salmon Hatchery located at river mile
4.3 and Kalama Falls Salmon Hatchery located at river mile 10. Both hatcheries produce chinook
and coho salmon. Steelhead are acclimated for l-2 months at Gobar  Pond which is located
approximately four miles up Gobar  Creek, a major tributary of the Kalama River. Gobar  Creek is
located approximately 19.5 mile upstream from the mouth of the Kalama River. Gobar  Pond
operates as a 1.5 acre dirt bottom pond about 5 or 6 feet in depth with a flow of 2.5 CFS using
Gobar  Creek water. Gobar  Pond was constructed as a short term rearing station which would
acclimate steelhead prior to release, so returns and subsequent sport catch would be enhanced.

Production Summary

Limited data is available on wild smolt production. Smolts trapped at Kalama Falls Hatchery,
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located 10 miles upstream from the mouth of the Kalama River, using a traversing fyke net from
1978 through 1984 averaged 28,259 smolts annually (Tables 7 and 8). Steelhead production as
measured by number of fish per square meter is considered moderate by Washington Department of
Wildlife smolt production model. WDW smolt production is listed in Table 2. Production
constraints include tributaries which are short and have high gradients, habitat degradation, lack of
quality spawning gravel, and stressful summer-time high water temperatures.

ADULT LIFE HISTORY

Run Size and Escapement

Estimates of run size and escapement (hatchery and wild fish) for 1980 through 1989 is presented in
Tables 3, 4 and 5. Returns of summer steelhead were exceedingly high in 1980-81 due to excessive
straying of Cowlitz River steelhead caused by the eruption of Mount St. Helens in 1980.

Time of migration

Adult return time to the Kalama Falls Hatchery rack for summer steelhead is generally from March
through January with peak returns of both hatchery and wild fish occurring in July &eider et al.
1991).

Harvest

Ocean catch of Kalama River steelhead are unknown.

Harvest of summer steelhead within the Columbia River is estimated at approximately 6 percent
based on Columbia Basin System Planning Model.

Sport harvest (hatchery and wild) from 1980 through 1990 ranged 2,540 summer steelhead in 1983-
84 of 8,987 fish in 1982-83 based on permit-card harvest estimates (Table 2).
year around below Kalama Falls with a two fish limit.

Sport fishing is open
“Wild Release” regulations were imposed on

the Kalama in April 1986, limiting legal harvest to hatchery fish only.

Treaty harvest does not occur in the Kalama Subbasin.

Snawning  neriod

Spawning occurs from December through April with hatchery fish peaking in January and wild fish
peaking in February @eider  et al. 1991).

&awning area

Spawning occurs in the mainstem  Kalama River, the North Fork and many tributaries including
Gobar  and Wild Horse creeks.

Fecunditv

No data is available for wild steelhead.

Aae Comnosition

Age composition for hatchery fish is presented in Table 11.
Age composition showing percentages of wild steelhead for each age class is presented in Table 12.

WDwKALAMA2



Mean fork lengths from steelhead sampled from K&ma Falls ladder is presented in Tables 14 and
15.

Sex ratio

Sex ratio for summer wild/hatchery steelhead from 1979-1984 averaged 48.2% female for hatchery
fish and 5 1.6% female for wild fish (Table 13).

Survival Rate

No data available for wild summer steelhead. Survival based on returns of hatchery releases ranged
from 0.8 percent to 3.4 percent. Smolt to adult survival rates for hatchery steelhead from 1982
through 1989 is presented in Table 6.

JUVENILE LIFE HISTORY

No data is available on egg production or egg to smolt survival.

Emergence

Wild steelhead fry emerge March through May (Subbasin Production Plan, 1990).

Juvenile rear@

Juvenile rearing lasts approximately two years prior to ocean emigration, although some juveniles
emigrate after one or three years (Loch et al. 1985; Table 9). Migration generally occurs from
March through June with peak migration from mid-April to mid-May. Based on summer and winter
smolts captured from both the Kalama River and Gobar  Creek smolt lengths ranged from 137.1 mm
to 167.8 mm (Table 10).

Table 3b outlines smolt age composition for years 1987-1984.

Hatcherv releases

In February, summer steelhead are transferred as subsmolts to Gobar  Pond from Beaver Creek and
Skamania hatcheries. Fish are released as smolts in late April or early May. Until 1988, most
smolts reared in Gobar  Pond were trucked downstream and released directly into the Kalama River
while some fish were released directly into Gobar  Creek. In 1988 and 1989, all fish conditioned in
Gobar  Pond were released into Kalama River reaches. Since 1990, all fish held at Gobar  Pond have
been released directly into Gobar  Creek. Fish are generally planted as yearlings. Table 16 outlines
hatchery releases into the Kalama River from 1981 through 1990.

No data on Kalama River steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Milner et al. (1980) did an electrophoretic profile of Kalama summer steelhead as part of overall
study of Columbia River stocks and the feasibility of using biochemical genetic variation for
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estimating composition of mixed-stock fisheries. The study concluded sufficient genetic
differentiation existed to do so. Since 1975 The Washington Department of Wildlife’s Kalama River
Research Group has worked to determine &reproductive success of hatchery and wild summer
steelhead in their natural environment. In 1990 the research group, using electrophoretic
examination for a specific genetic marker, found the success of hatchery fish in producing adult
offspring was 12 percent that of wild fish. Further, they found 42 percent of naturally produced
adult summer steelhead were offspring of hatchery spawners due to hatchery spawners outnumbering
wild spawners 4.5 to 1. Based on these findings the evidence shows that the genetic integrity of
wild populations may be at risk due to interbreeding between hatchery and wild stocks.

DISEASES

Disease history for smolts planted in the Kalama River is presented in Table 17.

REFERENCES

The references for this section appear at the end of the following steelhead section.
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Figure 1 (AD). Probable  spawning areas of wild  winter and-  summer steelhead  trout in the  Kalama
River, Washington (B. Crawford,  WDG, personal communication).,  in Howell et al. (1985).
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Table 1 (FIB-l).  Estimated* amount of rearing and spawning habitat, by quality, of Kalama  River
subbasin  summer steelhead.

Area E x c e l l e n t  G o o d  Fa? POOP Unknown Total . Confidence

Miles 6.0% 61.2% 32.9% 0.0% 48.4 Unknown

Acres 1.1% 67.4% 31.5% 0.0% 470.1 Unknown

*Northwest Power Planning Council estimates based on limited observations.

BRatings  of fair and poor habitat may reflect natural physical features such as waterfall barriers, as
well as degradation caused by humans.

Source: Presence/absence database, NPPC , 199 1.
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Table 3 (RR-a). Returns (escapement and sport harvest) of summer steelhead  to the Kalama River
subbasin.

Return Hatchery
Year EscapementC

Wild
EscapementC

Sport Catch*  B Adult Total

1980 16,033 5,423 8,807 30,263

1981 16,125 1,662 7,055 24,842

1982 7,640 1,464 8,987 18,091

1983 1 1,778 1 398 1 2,540 1 4,716I I I I II
1984 1 1,664 1 537 1 5,867 1 8,068

I I I I II
1985 3,837 639 4,371 8,847

1986 9,989 1,313 7,688 18,990

1987 4,594 1,677 4,132 10,403

1988 3,215 646 4,518 Unknown

1989 3,353 Unknown

*Sport  catch assumes WDW cut-offs between summer run and winter run fish although some months
catch overlaps.

BCatch  within subbasin  only.

%scapement numbers currently being updated which may change numbers stated above.

Escapement based on several factors; 1) adjusted rack returns of hatchery and wild fish counted at
Kalama Falls,
2) exploitation rate of fish handled at Kalama Falls, 3) ratio of fish that jumped the falls, 4) data
generated from tagging studies.
Sport catch based on angler returns of punchcards to Washington Department of Wildlife.
Escapement numbers include strays, particularly in 1980-1981 due to the eruption of Mount St.
Helens.

Source: WDW, Studies of Hatchery and Wild Steelhead in the Lower Columbia Region, reports #
90-14 and 91-7.
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Table 6 (TS-a). Percent return from smolt to adult for hatchery summer steelhead passing the
Kalama Falls Salmon Hatchery.

Return Year Smolt to Adult Return (%)” B

1982 2.9

1983 0.8

1984 1.1

1985 2.4

1986 3.4

1987 1.9

1988 1.3

1989 1 1.1 II

*Based on adult summer steelhead collected at Kalama Falls Hatchery.
BPercentages  are not exact, numbers do not include fish which spawn in the lower river,
fish that are harvest and fish which may by-pass the hatchery rack by jumping the falls
at Kalama Falls Hatchery.

Source: Studies of Hatchery and Wild Steelhead in the Lower Columbia Region, Report # 91-7.

Table 7 (JM-a). Number of natural steelhead smolts that migrated from the Kalama River subbasin.

*Estimates are from production upstream of Kalama Falls Salmon Hatchery for migration period
only.

BNumber  of smolts and migration period based on fish trapped in the Kalama River.

Source: Kalama River Studies, Report # 85-12.
Steve Leider and Pat Hulett, Kalama River Research Station database.
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Table 8 (JM-b). Number of natural steelhead smolts that migrated from Gobar  Creek.

*Estimates for migration period only. Fish trapped in lower Gobar  Creek.

Source: Kalama River Studies, report # 85-12.

Table 9 (SA). Age composition by percentage for steelhead smolts in the Kalama River subbasin.

Age Composition (%)

Year Captured 1ylA 2y+ 3yrcL Number?

1978 4.7 84.4 10.9 64

1979 5.7 68.0 26.3 122

1980 2.9 80.9 16.2 68

1981 5.6 88.0 6.4 108

1982 12.7 81.0 6.3 63

1983 6.8 81.8 11.4 89

1984 5.0 92.5 2.5 40

*Based on total age of smolts.

BBased  on fish trapped in Kalama River.

Source: Kalama River Studies Final Report, Juvenile Downstream Migrant Studies, Report # 85-12.
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Table 10 (SL). Fork lengths of wild/natural steelhead smolts from Kalama River and Gobar  Creek.

Location
and Year

1978
Kalama River
Gobar Creek

1979Kalama River

Gobar Creek
1980
Kalama River
Gobar  Creek

1981
Kalama River
Gobar  Creek

1982
Kalama River
Gobar  Creek

1983
Kalama River
Gobar  creek

1984
Kalama River
Gobar  Creek

1985-90

Number
Fish

z

122

52

68
34

108
52

z;

89
118

4:

No Data

Length’
ave. (mm)

164.0
137.1

158.8

156.2

158.3
159.3

161.0
161.0

160.8
158.1

167.8
162.2

158.9
142.0

Length Reference
range (mm)

Source for length
data: WDW Kalama
River Final Report
May 1985 #85-12

No distinction

~~e~fi;;mmer  .
. or

95 % confidence interval.
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Table 13 (AS-a). Percent females by brood year for hatchery and wild summer steelhead
originating in the Kalama River subbasin.

% Females*

Brood Year Hatchery Wild

1976 41.4 46.6

1977 59.1 58.4

1978 42.2 45.7

1979 49.2 52.6

1980 45.9 45.5

1981 50.1 52.9

1982 49.4 55.4

1983 46.4 51.5

*Based on fish captured at Kalama Falls Hatchery.

Source: Leider, S., J. Lock and S. Hulett. 1987. Studies of Hatchery and Wild Steelhead  in the Lower Columbia Region.
Progress Report # 87-8.
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Table 17 (TD). Parasites and diseases isolated at hatcheries which reared Kalama River summer steelhea
smelts*.

Parasite

Parasite

Parasite

Parasite

Viral

Viral

Beaver Creek Ichthyophthirius multiflis  (Ich)

Beaver Creek Nanophem.s SP.

Beaver  Creek Trichudiw  sp.

Beaver Creek Hexamita sp.

Beaver Creek Infectious Hematopoietic Necrosis (MN)

Beaver  Creek EZBS

*The  Kalama River receives steelhead smolts from fish reared at Skamania Hatchery.
Disease history for the Skamania Hatchery is located in the subbasin  report for the Washougal River.

BGobar  pond is a rearing pond located on Gobar  Creek, a tributary of the Kalama River.

?&aver Creek Hatchery is located on the Elochoman River.

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease outbreak.

Source: WDW pathologist, Steve Roberts, 1991.
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KALAMA RIVER SUBBASIN

Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION

The Ka.lama  Subbasin is located in southwest Washington and although the headwaters are located in
Skamania County, over 98 percent of the basin is in Cowlitz County. The Kalama originates on the
southwest slope of Mount St. Helens and flows 44.5 miles west-southwest where it enters the Columbia
River below Bonneville Dam at River Mile (RM) 73.1. The subbasin  encompasses a drainage of
approximately 205 square miles.

ORIGIN

The wild winter steelhead in the Kalama River is native, although interbreeding has occurred with
introduced Chambers Creek, Cowl&z and Elochoman hatchery-stocks. In addition, steelhead which
abandoned the Cowlitz system following the eruption of Mount St. Helens in 1980, strayed into the Kalama
River and spawned with native Kalama steelhead.

It should be noted that Chilcote et al. (1980) and Leider et al. (1984) observed known summer steelhead
spawning with winter steelhead showing that Kalama River winter and summer steelhead are not entirely
reproductively separate.

DISTRIBUTION

Table 1 lists rearing and spawning habitat for Kalama River steelhead based on estimates from the
Northwest Power Planning Council. Department of Wildlife estimates based on gradient, area and flow
methodology is presented in Table 2. Winter and summer steelhead distribution is illustrated in the prior
section’s map of the Kalama River.

For steelhead to migrate into the upper Kalama River, fish must cross over a falls located at Kalama Falls
Hatchery at RM 10. The falls has been laddered  to allow fish passage, although tagging studies and visual
observations indicate that fish jump the falls in greater numbers than use the fish ladder. A barrier which
blocks all anadromous fish migration is a falls approximately 35 feet high at RM 36.8.

PRODUCTION

Production Facilities

There are two hatcheries in the subbasin, the Lower Kalama Salmon Hatchery located at RM 4.3 and
Kalama Falls Salmon Hatchery located at RM 10. Both hatcheries produce chinook and coho salmon.
Steelhead are acclimated for l-2 months at Gobar  Pond which is located approximately four miles up Gobar
Creek, a major tributary of the Kalama River.
from the mouth of the Kalama River.

Gobar  Creek is located approximately 19.5 miles upstream
Gobar  Pond consists of a 1.5 acre dirt bottom pond about 5 or 6 feet

in depth with a flow of 2.5 CFS using Gobar  Creek water.
Gobar  Pond was constructed as a short term rearing station which would acclimate steelhead prior to
release, so returns and subsequent sport catch would be enhanced.

Production Summarv

Limited data is available on wild smolt production. Number of steelhead smolts counted migrating out of
the Kalama River from 1978 through 1984 ranged from 11,175 in 1982 to 46,659 in 1983 (Tables 6 and 7).
Production constraints include tributaries which are short and have high gradients, habitat degradation, lack
of quality spawning gravel, and stressful summer time high water temperatures.
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ADULT LIFE HISTORY

Run Size and Escapement

Estimates of total run size (sport catch and escapement) from 1981 through 1989 ranged from 3,242 fish in
1988-89 to 6,201 fish in 1985-86 (Table 3). Escapement for wild steelhead from 1980 through 1989
ranged from 748 fish in 1982-83 to 2,928 in 1980-81 (Tables 3 and 4). Returns were exceedingly high in
1980-81 due to excessive straying of Cowlitz River steelhead caused by the eruption of Mount St. Helens in
1980. Estimates of hatchery-stock escapement listed in Table 5.

Time of migration

Adult time of entry for winter steelhead is generally from mid-November through June with peak returns
occurring in February through April &eider et al. 1991). Figure 1 illustrates the freshwater life history of
winter steelhead in the Kalama subbasin (Kalama Subbasin Production Plan, 1990)

Harvest

Ocean catch of Kalama River winter steelhead is unknown. Kalama River winter steelhead harvested in the
Columbia River has been estimated at 6.2 percent.

Sport harvest (hatchery and wild fish), based on permit-card harvest estimates, from 1981 through 1990
ranged from 1,811 in 1983-84 to 5,473 fish in 1980-81 although 1980-81 was an abnormally high return
year due to the eruption of Mount St. Helens. From 1976 through 1986 harvest was estimated to contain
48.8 percent hatchery fish and 53.3 percent natural fish. Sport fishing is open year around below Kalama
Falls with a two fish catch limit. Winter steelhead wild release regulations were imposed on the Kalama in
1990, limiting legal harvest to hatchery fish only. Table 2 lists yearly sport catch of Kalama River Winter
steelhead from 1980 through 1990.

Spawning -period

Spawning, as measured in Gobar  Creek, occurred from March through May. Average spawning time for
hatchery and wild steelhead was March and April, respectively &eider et al. 1991).

Soawning  area

Winter steelhead spawn throughout most of the mainstem  Kalama River and in various tributaries including
Gobar  and Wild Horse creeks. Leider et al. (1984) suggested that winter steelhead tended to spawn in the
lower reaches of Gobar  Creek (in contrast to summer steelhead).

Fecundity

No data is available for the Kalama River.

Age comoosition

Ages of wild winter steelhead were obtained from adults trapped at Kalama Falls Hatchery. Fish sampled
from 1980 through 1990, an average of 3.0% were l-ocean, 49.6% were 2-ocean,  35.5% were 3-ocean,
and 9.7 96 were repeat spawners (Tables 10 and 11).

Mean lengths of wild adult steelhead sampled at Kalama Falls Hatchery were 65.7 cm for 2-ocean  fish,
81.9 for 3-ocean  fish 73.7 for repeat spawners (Table 13).
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Sex EdiQ

Sex ratio for winter wild/hatchery steelhead for the five years 1979-1984 averaged 58.4% female for
hatchery fish and 56.2% female for wild fish. Table 12 shows yearly female percentages for 1979-1984.

Survival rate

No data is available on wild winter steelhead.

JUVENILE LIFE HISTORY

No data is available on egg production or egg to smolt survival.

Emergence

Emergence occurs from April through early July (Kalama Subbasin  Plan, 1990).

Juvenile rearing

Juvenile rearing lasts approximately two years prior to ocean emigration, although some juveniles emigrate
after one or three years (Loch et al. 1985; Table 8).

Migration generally occurs from March through June with peak migration from mid-April to mid-May.
Based on smolts captured from both the Kalama River and Gobar  Creek sixes ranged from 137.1 mm to
167.8 mm (Table 9).

Hatcherv  releases

The Kalama River receives a yearly allotment of winter steelhead hatchery smolts. Hatchery pre-smolts are
transferred to Gobar  Pond in February. Until 1988 most smolts conditioned in Gobar  pond were trucked to
release sites on the lower Kalama River while some fish were released directly into Gobar  Creek. In 1988
and 1989, all fish reared in Gobar  Pond were released into the lower Kalama River. Since 1990, all fish
reared in Gobar  Pond have been released directly into Gobar  Creek. The Cowlitz,  and Beaver Creek
Hatcheries have released smolts directly into the Kalama River. Steelhead smolts are released as yearlings.
Table 14 outlines the history of winter steelhead plants from 1981 to 1991.

Straying

No data are available on Kalama River steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Milner et al. (1980) did an electrophoretic profile of Kalama winter steelhead as part of overall study of
Columbia River stocks and the feasibility of using biochemical genetic variation for estimating composition
of mixed-stock fisheries. The study concluded sufficient genetic differentiation existed to do so. Since the
mid-1970’s The Washington Department of Wildlife’s Kalama River Research Group has undertaken
extensive studies examining reproductive success of hatchery versus wild winter steelhead. Detailed data
exists showing genetic profiles, based on electrophoresis, of Kalama River winter steelhead.

DISEASES

Disease history for smolts planted in the Kalama River is presented in Table 15.
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Table 1 @B-l).  Estimated* amount of rearing and spawning habitat, by quality, of Kalama
subbasin winter steelhead.

,Area Excellent Good Fai.? Poop Unknown Total Confidence

Miles 6.0% 61.2% 32.9% 0.0% 48.4 Unknown

Acres 1.1% 67.4% 31.5% 0.0% 470.1 Unknown

*Northwest Power Planning Council estimates based on limited observations.

BRatings  of fair  and poor habitat may reflect natural physical features such as waterfall barriers, as
well as degradation caused by humans.

Source: Presence/absence database, NPPC, 1991.
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Table 3 (RR-a). Returns (escapement and sport catch) of winter steelhead to the Kalama River
subbasin.

*Sport catch assumes WDW cut-offs between summer run and winter run fish although some months
the sport catch overlaps.

BSport  catch within subbasin  only.

CEscapement  currently being updated which may change numbers stated above.

Sources: Sport catch based on angler returned punchcards to Washington Department Of Wildlife.

Escapement based on 1) expanded rack counts of hatchery and wild fish, 2) ratio of fish
which jumped Kalama Falls, 3) exploitation rate of fish handled at Kalama Falls, 4) data
generated from tagging studies.

Escapement numbers include strays, particularly in 1980-1981 due to the eruption of Mount
St. Helens.

WDW, Studies of Hatchery and Wild Steelhead in the Lower Columbia Region, Dec. 1990.
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Table 4 (RN-a). Escapement of wild winter steelhead in the Kalama River by return year and total
age.

Total Age-’ B

Return 3 4 5
Yt!2U

1980-81 1,297 1,241

1981-82 9 619 516

1982-83 49 206 326

1983-84 73 797 268

1984-85 32 450 303

1985-86 68 677 286

1986-87 67 555 487

1987-88 15 594 296

1988-89 18 345 135

6

93

51

3

Repeat Adult
Spawners Total

299 2,930

102 1,311

164 748

5 100 1,243

18 .28 831

5 140 1,176

28 130 1,268

43 65 1,013

I9 50 541

*Age  determined by scale analysis of a subsample for each return year.

BAge data and sample size derived from Table 5c.
Fish captured at Kalama Falls Hatchery.

Sources: Columbia Basin System Planning, Kalama Subbasin  Production Plan, 1990.
Washington Department of Wildlife, Kalama River Progress Report #90-14.
Pat Hulett and Steve Leider, Kalama River research station database and unpublished
WDW  data.
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Table 5 &H-a). Escapement of hatchery winter steelhead in the Kalama River by return year and
total age.

Total Ag& B

R e t u r n  Y e a r  1 2 3 4 Repeat Adult Total
Spawners

1980-81 2 1,108 I 190 1 27 1 1327
I
1

I

1
I

1981-82 326 189 12 1 527
I I I

1982-83 282 1 248 I 55 1 586
I

1983-84 63 1,468 I 93
I

I
I

1 1,624
I

1984-85 45 598 1
I

80 1 69 1 793
I I I

1985-86 3 1,994 562 20 2,580

1986-87 9 902 281 126 1,318

1987-88 72 772 I 109 1 17 I 970

1988-89 8 4 4 6 183 18 646

*Age determined by scale analysis of a subsample for each return year.

BAge data derived from Table 5b.
Fish captured at Kalama Falls Hatchery.

Sources: Columbia Basin  System Planning, Kalama Subbasin Production Plan, 1990.
Washington Department of Wildlife Kalama, River Progress Report # 90-14.
Steve Leider and Pat Hulett, Kalama River research station database and unpublished
WDW  data.
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Table 6 (JM-a). Number of natural steelhead smolts that migrated from the Kalama River subbasin.

Time of Migration

YEU Numbed b

1978. 35,515

1979 34,927

1980 24,150

1981 37,398

1982 11,175

1983 46,659

1984 12,203

1985-90 No Data

Time of migration

March-June

March-June

March-June

March-June

March-June

March-June

March-June

Peak migration

Mid April to late May

Mid April to late May

Mid April to late May

Mid April to late May

Mid April to late May

Mid April to late May

Mid April to late May

‘Estimates for migration period only.
bEstimates  are from production upstream of Kaiama  falls Hatchery, excludes lower 10 miles of
river.
Fish trapped in the Kalama River

Source: Kalama River Studies, Report # 85-12.
Steve Leider and Pat Hulett, Kalama River research station database.
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Table 7 (JIM-a).  Number of natural steelhead  smolts that migrated from Gobar  Creek.

*Estimates for migration period only.

BFish  trapped in lower Gobar  Creek.

Source: Kalama River Studies, report # 85-12.

Table 8 (SA). Age composition by percentage for steelhead smolts in the Kalama River subbasin.

Age Composition (%)

*Based on total age of smolts.

BSmolts  trapped in Kalama River.

Source: Kalama River Studies Final Report, Juvenile Downstream Migrant Studies, Report # 85-12.
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Table 9 (SL). Fork lengths of wild/natural steelhead smolts from Kalama  River and Gobar  Creek.

Location Number Fish Length’ Length Reference -
and Year Sampled ave. (mm) range (mm)

1978
Kalama River 164.0 Source for length
Gobar  Creek r4 137.1 data: WDW Kalama

1979
River Final Report

Kalama River 122 158.8 May 1985 #85-12

Gobar  Creek 52 156.2 No distinction
1980 between summer or
Kalama River 158.3 winter fish.
Gobar Creek t: 159.3

1981
Kalama River 108 161.0
Gobar Creek 52 161.0

1982
Kalama River 160.8
Gobar  Creek z; 158.1

1983
Kalama River ‘89 167.8
Gobar  Creek 118 162.2

1984
Kalama River 158.9
Gobar  Creek

4:
142.0

1985-90 No Data

95% confidence interval.
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Table 12 (AS-a). Percent females by
in the Kalama River subbasin.

% Females*

brood year for hatchery and wild winter steelhead originating

ABased on fish captured at Kalama Falls Hatchery.

Source: Washington Department of Wildlife, Progress Report # 87-8.
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Table 15 (TD).  Parasites and diseases isolated at hatcheries which reared KIalama  River steelhead smelts”.

Parasite

Parasite

Parasite

Parasite

Viral

Viral

Beaver Creek Ichthyophthirius  multiflis (Ich)

Beaver Creek Narwphetyus  sp.

Beaver Creek Trichodina  sp.

Beaver Creek Hexamita  sp.

Beaver Creek Infectious Hematopoietic  Necrosis (II-W

Beaver Creek EZB,S

“The Kalama River receives steelhead smolts from fish reared at Skamania Hatchery.
Disease history for the Skamania Hatchery is located in the subbasin  plan for the Washougal  River.

bGobar pond is a rearing pond located on Gobar  Creek, a tributary of the Kalama River.
‘Beaver Creek Hatchery is located on the Elochoman River.

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease outbreak.

Source: WDW pathologist, Steve Roberts, 1991.
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LEWIS SUBBASIN

Spring Chinook

GEOGRAPHIC LOCATION

The Lewis River headwaters decend  from the southern flanks of Mount Adams and Mount St.
Helens. The mainstem  of the river, also known as the North Fork Lewis River, flows southwesterly
from its source in Skamania  county through three impoundments, Merwin Lake at River Mile (RM)
19, Yale Lake RM 34, and Swift Creek Reservoir RM 48. Along the middle and lower sections,
the river forms the boundary between Clark and Cowl& counties. A major tributary, East Fork
Lewis River, enters the mainstem  at RM 3. From this point the Lewis River continues west,
entering the Columbia River at RM 88. Lewis River Hatchery is located at RM 12. Speelyai
Hatchery is located at Speelyai Bay on Merwin Reservoir.

ORIGIN

At one time, an indigenous stock of spring chinook existed in the Lewis River, but with the
construction of Merwin Dam in 1931, the majority of the spawning reaches became inaccessible and
the stock subsequently declined. Early attempts to save the stock through hatchery production
failed. In the Lewis River, spring chinook eggs were collected for hatchery production in 1926 and
1927 and from 1931-1941 except for 1936. By 1950, only a remnant population existed in the
river, spawning primarily in the waters immediately below Merwin Dam and Cedar Creek (Howell
et al. 1985).

Lewis River spring chinook stock sources and hatchery production levels have changed frequently
since the initial release of Cowl&z fingerlings in 1972. Since then, releases have been made from
both the Speelyai and the Lewis River Hatcheries. Brood stock for the Lewis hatchery programs
originated from a variety of sources including Cowlitz, Kalama, Carson, and even Klickitat stock.
The stocks used now include Cowlitz and Kalama, along with onstation returns to the Lewis River
(Howell et al. 1985). Local stock is collected by voluntary returns to Lewis River Hatchery or fish
trapped at Merwin Dam. Only a few hundred spring chinook return annually to the Lewis hatchery
due to poor trapping efficiency. Only occasional hatchery releases have been made into the East
Fork Lewis River.

DISTRIBUTION

Nearly all of the spawning on the North Lewis River occurs in a four mile reach from Merwin Dam
downstream to the Lewis River Hatchery. Few if any spring chinook return to the East Fork Lewis
River.

PRODUCTION

Hatchery production is currently the dominant component in the Lewis River. According to the
Merwin Dam mitigation agreement, Pacific Power and Light will be responsible for spring chinook
production at the level of achieving annual run sizes of 12,800 adults. Both the Lewis and Speelyai
Hatcheries continue to release spring chinook as part of their annual programs.

Tables that describe the amount of spring chinook spawning and rearing habitat in the Lewis River
were not listed in the Presence/Absence database of Northwest Power Planning Council, 1991.
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The North Fork Lewis River spring chinook natural spawn escapement from 1978-1984 brood years
averaged 2,955 with a low return of 559 for the 1979 brood and a peak of 8,044 for the 1983
brood. North Fork Lewis River natural spawn escapements by age and brood year are presented in
Table 1.

Lewis River hatcheries spring chinook returns from 1978-1984 brood years averaged 425 with a low
return of 89 for the 1979 brood and a peak of 783 for the 1984 brood. Lewis River hatcheries
returns by age and brood year are presented in Table 2.

The North Fork Lewis tribu
T

sport catches from 1978-1984 brood years averaged 5,504 with a
low catch of 1,946 for the 197 brood and a peak of 9,232 for the 1982 brood (based on punch card
and actual sampling data). North Fork Lewis River tributary sport catches by age and brood year
are presented in Table 3.

The North Fork Lewis spring chinook total returns from 1978-1984 brood years averaged 8,883
with a low return of 2,594 for the 1979 brood and a peak of 17,417 for the 1983 brood. North
Fork Lewis spring chinook total returns by age and brood year are presented in Table 4.

ADULT LIFE HISTORY

Run size. catch and escqxzment

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries, all harvest a portion of the Lewis River origin spring chinook.
Although the spring chinook has a low contribution rate in terms of ocean harvest, tributary sport
catch harvested an average of 69 percent of the total spring chinook return to the Lewis River
between 1977-1987 (WDF,  1990). Columbia River sport and commercial fisheries have not been
curtailed by North Fork Lewis River escapement concerns.

Strays from other lower river hatcheries are unusual. Table 5 lists the coded wire tags recovered
within the Lewis subbasin  which originated outside the Lewis subbasin. Lewis River hatcheries
spring chinook releases are generally untagged.

Time of Migration

Upstream migration begins in early April and May.

Suawninp  Period

Spawning extends from late August to early October with peak activity in September.

Soawnine Areas

Nearly all of the spawning on the North Fork Lewis River occurs from Merwin Dam downstream to
the Lewis River Hatchery. Few if any spring chinook return to the East Fork Lewis River.

Age Comnosition

Age ranges from two-year-old mini jacks to six-year-old adults. The adult run is primarily
composed of four-year-old and five-year-old fish with a minor number of six-year-olds. Table 6
lists the age composition percentages by brood year and freshwaterocean  rearing for spring chinook
returning to the North Fork Lewis River spawning grounds. Table 7 lists the age composition
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percentages by brood year and freshwaterocean  rearing for spring chinook returning to the Lewis
River hatcheries. Table 8 lists the age composition percentages by brood year for spring chinook
caught in the North Fork Lewis sport fishery.

Female chinook comprised 47-63 percent of the spring chinook returning to the Lewis River and
Speelyai Hatcheries between 1979-1988 return years (WDF,  1990). The percentage of females by
age class (freshwaterocean)  for recent years of natural escapements, and hatchery returns are listed
in Tables 9 and 10.

The mean fork length b
natural spawners for 19ii

brood year, sex, and freshwater.ocean  rearing ages of North Fork Lewis
2-1987 brood years are available in Tables 11 and 12. The mean fork

length by brood year, sex, and freshwaterocean  rearing ages for Lewis River hatcheries
returns are available in Tables 13 and 14.

Fecundity

Fecundity at the Lewis River and Speelyai Hatcheries between 1979-1988 return years averaged
4,083 and ranged from a low of 3,547 m 1980 to a high of 4,510 in 1982. Lewis River natural
spawn and hatchery fecundity data by age and brood year is unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

Incubation occurs from September through December, followed by emergence from December into
January (WDF,  1990).

Time. aee and size at migration

Under natural conditions, outmigration of juveniles generally takes place as yearlings, leaving the
river during May and June. Since spring chinook in the North Fork Lewis River are of hatchery
origin, outmigration is dependent on release. The majority of releases at the two hatcheries been of
fingerlings and yearlings. Fish are generally released on station into the North Fork or mainstem
Lewis although some off-station releases have been made into the East Fork Lewis River. Releases
have also been made into Merwin Lake above the dam. Hatchery release information for the Lewis
subbasin  by brood year is presented in Table 15.

Length data of natural spring chinook smolts that migrate from the Lewis River subbasin  is
unavailable. The number of natural juvenile spring chinook that migrate from the Lewis subbasin is
also unavailable.

Survival Ra&

Smolt-to-adult survival was about 2.0 percent for two 1973 brood coded wire tagged groups of
Carson stock spring chinook reared at Speelyai Hatchery and released into the North Fork Lewis
River (TAC,  1984).

Egg-to-smolt survival rate at Lewis River and Speelyai Hatcheries between 1981-1987 brood years
averaged 76.1 percent and ranged from a low of 68.8 in 1986 to a high of 84.1 in 1984 (WDF,
1990). Lewis River natural spawn survival rate is unavailable.

WDF LEWIS 3



Studies conducted in the early 1970’s,  based on coded-wire tags, indicated higher levels of returns
for fingerlings as opposed to yearling releases. This information, however, is based only on a two
year program (McIsaac  and Fiscus  1979).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data is unavailable.

DISEASE

Bacteria and parasitic diseases found in the Lewis River hatcheries are listed in Table 16 (WDF
Salmon Culture, Olympia).

REFERENCES

The references for this section appear at the end of the following chinook section.
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Table 1 (RN). Total natural spawner escapement of spring chinook to the North Fork Lewis River
by brood year.

Total Age

BroodYear  2 3 4 5 6 Total Adult
Total

1974 0

1975 331 0

1976 661 107 0

1977 5 217 517 0 739

1978 5 17 469 366 0 857 835

1979 4 73 366 116 0 559 482

1980 22 46 1,449 45 0 1,562 1,494

1981 23 81 467 188 0 759 655

1982 7 18 1,687 2,599 54 4,365 4,340

1983 0 180 4,251 3,573 40 8,044 7,864

1984 0 51 1,640 2,846 0 4,537 4,486

1985 38 10 597 636

1986 0 111 709

1987 0 37

1988 37L

Age based on scale reading analysis.
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Table 2 (RH). Total hatchery returns of spring chinook to the North Fork Lewis River by brood
Yf=*

Total Age

BroodYear

1974

1975

1976

1977

1978

1979

1980

1981

1982

2

0

0

0

0

35

3

2

0

4

1

1

30

4

56

477

232

52

418

372

407

5

28

236

256

51

33

36

46

99

6

0

0

0

0

0

0

0

0

0

Total

283

89

455

419

571

Adult
Total

735

283

85

454

418

506

1988 I 0 I I I I I I I
Age based on scale reading analysis.
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Table 3 (RS). Total sport catches of spring chinook from the North Fork Lewis River by brood
Year.

Total Age

~ Brood Year

~ 1974

1975

1976

1977

I 1978

1979
I
I 1980

1981

1982

1983

1987/
1988

25 178 1,417 326 0 1,946 1,743

53 180 4,071 279 0 4,583 4,350

90 215 2,917 595 0 3,817 3,512

18 426 5,336 3,452 0 9,232 8,788

50 843 6,036 1,949 120 8,998 8,105

0 761 3,070 3,177 134 7,142 6,381

69 385 4,376 4,127

432 338 3,092

32 97

0

Age based on scale reading analysis.
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Table 4 (RB). Total returns of spring chinook to the North Fork Lewis River by brood year.

Total Age

Age based on scale reading analysis.
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Table 6 (AC-a). Age composition percentage (fieshwater.ocean)  by brood year for spring chinook
spawning naturally in the North Fork Lewis River.

Age Composition (%)

r Brood Year

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

N 2 3 4 5 6

0.60 2.00 54.70 42.70 0

0.70 13.10 65.50 20.70 0

1.40 2.90 92.80 2.90 0

3.00 10.70 61.50 24.80 0

0.20 0.40 38.70 59.50 1.20

0 2.20 52.90 44.40 0.50

0 1.10 36.20 62.70 0

Age composition by freshwater.ocean  rearing are currently unavailable,
Number of scale samples (N) are also currently unavailable

Age based on scale reading analysis.
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Table 7 (AC-b). Age composition percentage (fieshwater.ocean)  by brood year for spring chinook
returning to the North Fork Lewis River hatcheries.

Age Composition (96)

Age composition by freshwater-ocean rearing are currently unavailable.

Number of scale samples (N) are also currently unavailable.

Age based on scale reading analysis.
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Table 8 (AC-c). Age composition percentage (freshwater.ocean)  by brood year for spring chinook
caught in the North Fork Lewis River sport fishery.

Age Composition (%)

Age composition by freshwatezocean rearing are currently unavailable.

Number of scale samples (N) are also currently unavailable.

Age based on scale reading analysis.
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Table 9 (AS-l). Percent females by brood year and age class (freshwater.oc@ for spring chinook
spawning naturally in the North Fork Lewis River.

Females (%)

Brood

1976

1977

N 1.2 1.3 1.4 2.1 2.2 2.3 2.4 Total %
Female

Age based on scale reading analysis.
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Table 10 (AS-2). Percent females by brood year and age class (freshwaterxxean)  for spring
chinook returning to the North Fork Lewis River hatcheries.

Females (%)

Brood
YCU

1976

N 1.2 1.3 1.4 2.1 2.2 2.3 2.4
I

Total %
Female

Age based on scale reading analysis.
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Table 11 (AL-a). Mean fork length by brood year and age class (fieshwater.ocean) for female
spring chinook spawning naturally in the North Fork Lewis River.

Mean Fork Length (cm)

Brood
YC!X

1982

N

St. Dev.

1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4

85

3

1983

N

St. Dev.

95 82

1 40

1984

N

St. Dev.

88 87 75 93

4 11 8 91

1985

N

St. Dev.

80 86 72 82

2 2 14 11

1986

N

St. Dev.

75 93 75 85

1 3 5 13

1987

N

St. Dev.

77

28

Standard deviation not available for this table.

Age based on scale reading analysis.
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Mean Fork Length (cm)

1987

N

St. Dev.

75 81

1 9

Table 12 (AL-b). Mean fork length by brood year and age class (freshwater.ocwn)  for male spring
chinook spawning naturally in the North Fork Lewis River.

Standard deviation not available for this table.

Age based on scale reading analysis.
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Table 13 (AL-c). Mean fork length by brood year and age class (fYeshwater.ocean)  for female
spring chinook returning to the North Fork Lewis River hatcheries.

Mean Fork Length (cm)

Standard deviation not available for this table.

Age based on scale reading analysis.
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Table 14 (AL-d). Mean fork length by brood year and age class (freshwater.ocean)  for male spring
chinook returning to the North Fork Lewis River hatcheries.

Mean Fork Length (cm)

Standard deviation not available for this table.

Age based on scale reading analysis.
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Table 16 m-1). Parasites and diseases of spring chinook at the North Fork Lewis River
hatcheries.

Bacteria Speelyai

Bacteria Speelyai

Bacteria Speelyai

Parasite Speelyai

Aeromonas  salnwnicida  (Furunculosis)

Yersinia ruckeri  (Enteric  Redmouth)

Renihcterium  sahnonimtium  (Bacterial Kidney Disease)

Saprolegnia parasitica (Fungus)

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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LEWIS SUBBASIN

Fall Chinook

G E O G R A P H I C  L O C A T I O N

The Lewis River headwaters descend from the southern flanks of Mount Adams and Mount St.
Helens. The mainstem of the river, also known as the North Fork Lewis River, flows southwesterly
from its source in Skamania County through three impoundments, Merwin Lake at River Mile (RM)
19, Yale Lake RM 34, and Swift Creek Reservoir RM 48. Along the middle and lower sections,
the river forms the boundary between Clark and Cow&z counties.
Lewis River, enters the mainstem  at RM 3.

A major tributary, East Fork
From this point the Lewis River continues west,

entering the Columbia River at RM 88. Lewis River Hatchery is located at RM 12. Speelyai
Hatchery is located at Speelyai Bay on Merwin Reservoir.

ORIGIN

A native population of fall chinook was in existence on the North Fork Lewis River prior to
construction of the Lewis River Hatchery in 1930. The stock of fall chinook in the Lewis system
has maintained a significant population with negligible hatchery influences, unlike any other lower
Columbia River stock (McIsaac 1979).

The North Fork Lewis River wild fall chinook represent about 80 to 85 percent of the wild fall
chinook returning to the Lower Columbia River (Norman, 1987).

DISTRIBUTION

Nearly all of the spawning on the North Fork Lewis River occurs from Merwin Dam RM 16
downstream to the Lewis River Hatchery. East Fork Lewis River fall chinook spawning ground
surveys are conducted annually within the 4.2 mile stretch from the area of the Lewisville Park to
Daybreak Park.

PRODUCTION

Both the North and East Fork Lewis Rivers current fall chinook production is entirely natural.

North Fork Lewis River hatchery production of fall chinook have been inconsistent in terms of
numbers and types of releases. Some release groups were for experimental rather than production
purposes. Since 1971, progeny releases from adults collected at Merwin Dam did not exceed
550,O fingerlings and typically ranged from 50,000 to 150,000 fish. Most of those releases were
offspring of an early spawning segment of the run (Howell et al. 1985). No fall chinook have been
planted since 1985.

Tables 1 and 2 describe the amount and quality of spawning and rearing habitat available in the
North Fork Lewis River. This data was derived from the Presence/Absence database of the
Northwest Power Planning Council, 199 1.

The North Fork Lewis River fall chinook natural spawn escapement from 1978-1984 brood years
averaged 13,663 with a low return of 7,345 for the 1980 brood and a peak of 26,486 for the 1984
brood. The East Fork Lewis River fall chinook natural spawn escapement from 1978-1984 brood
years averaged 454 with a low return of 356 for the 1982 brood and a peak of 787 for the 1984
brood. North and East Forks Lewis natural spawn escapements by age and brood year are
presented in Tables 3 and 4.
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North Fork Lewis River hatcheries return from 1979-1984 brood years averaged 368 with a low of
112 for the 1984 brood and a peak of -571. for the 1980 brood. Hatchery returns by age are
presented in Table 5.

North Fork Lewis River tributary sport catch estimates between 1977-1987 return years averaged
1,079 fall chinook, ranging from a low of 968 for the 1979 .brood  and a peak of 3,306 for the 1981
brood (based on punchcard data). Jacks comprise approximately 50 percent of the harvest (WDF,
1990). However, specific age and brood year analysis for the North and East Fork Lewis Rivers
sport catches are unavailable.

ADULT LIFE HJSTORY

Run size. catch and escapement

Ocean commercial and recreational fisheries from Alaska to Washington harvest Lewis River fall
chinook. Based on coded wire recoveries of 1977 brood North Fork Lewis River wild stock, most
of the overall ocean harvest occurs in the Alaska and British Columbia troll fisheries (Howell,
1985). In addition, Columbia River gill net and sport fisheries all harvest a portion of the Lewis
River origin fall chinook. The tributary sport fishery in the North Fork Lewis River harvests a
larger percentage of the North Fork Lewis River run compared to tributary fisheries for other major
Columbia River fall chinook stocks. Sport catches within the subbasin  normally comprise 15
percent of the total returns (WDF, 1990). The Lower River Wild (LRW)  stock has never been a
constraining stock of Columbia Rrver sport and commercial fisheries.

The North Fork Lewis River has a large enough escapement to sustain the naturally spawning
population. A maximum sustained yield spawning escapement estimate of 5,700 adult spawners has
been recommended by Don McIsaac (1990).

Strays from other lower river hatcheries are not unusual. Table 6 lists North Fork Lewis River
hatchery and wild origin fall chinook stray coded wire tag recoveries begmnmg with  the 1978 brood
through to the 1988 brood. The coded wire tags recovered within the North and East Fork Lewis
Rivers which originated outside the Lewis subbasin  are listed in Tables 7 and 8 respectively.

Time of Migration

Upstream migration begins from August to September and peaks in September and October,
depending partly on early fall rains. However, North Fork Lewis River wild stock fall chinook
have been caught in the North Fork Lewis River sport fishery as early as July (based on coded wire
tag recoveries) and observed as late as April 19, 1985, when live fall chinook and fresh redds were
found in the North Fork Lewis River (Howell, 1985).

&awning Period

During spawning surveys on the North Fork Lewis River conducted between 1964 and 1982, peak
fish count averaged about November 13 (Norman, 1984). In the East Fork Lewis River, two
distinct spawning segments are evident. The early segment spawns in October while the late
segment spawns November through January.

Snawning  Areas

Nearly all of the spawning on the North Fork Lewis River occurs from Merwin Dam downstream to
the Lewis River Hatchery. Some fall chinook spawning has also been observed in Cedar Creek.
East Fork Lewis River spawning ground surveys are conducted between Lewisville and Daybreak
Parks.
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Age Comnosition

Age ranges from two-year-old jacks to six-year-old adults with four-year-olds the dominant age
class. Total age composition data is summarized in Tables 3 through 5. Tables 9 and 10
respectively list the age composition percentages by brood year and freshwaterocean  rearing for fall
chinook returning to the North and East Fork Lewis Rivers spawning grounds. Age composition
percentages by brood year and freshwaterocean rearing for fall chinook returning to the Lewis
River hatcheries are unavailable.

Sex Ratio

Female fall chinook comprised 43-49 percent of the natural spawners in the North Fork Lewis River
between 1981-1984 brood years. Female fall chinook comprised 30-47 percent of the natural
spawners in the East Fork Lewis River between 1981-1984 brood years. The percent females by
brood year and freshwaterocean rearing ages for North and East Fork Lewis Rivers natural
spawners are presented in Tables 11 and 12 respectively.

Based on hatchery returns, female fall chinook comprised 45-71 percent of the fall chinook between
1979-1985 return years (WDF, 1990). A percentage of females by brood year and age class is
unavailable.

The mean fork length by brood year, sex, and freshwaterocean rearing ages of North and East Fork
Lewis Rivers natural spawners for the 1978-1984 brood years are available in Tables 13 through 16.

Fecundity

Fecundity at the Lewis River Hatchery between 1979-1985 return years averaged 4,429 and ranged
from a low of 3,269 in 1984 to a high of 4,956 in 1981 (WDF, 1990). Lewis River natural
spawn and hatchery fecundity data by age and brood year are unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

Since 1976, juvenile fall chinook have been seined from the North Fork Lewis River as part of an
investigation of wild stock rearing and adult production. A primary task of this study has been the
collection and coded wire tagging of naturally produced fingerlings and fry. Recently emerged fry
(30-40 mm.) have been observed as early as March 23 (McIsaac, 1980) and as late as August 22
(WDF, 1990). An early March timing for emergence coincides with the 1,800 Temperature Units
(W’s) required for chinook fry emergence if the eggs were deposited in early November (Mcisaac,
1980). Peak of emergence occurs during April (WDF, 1990). No fall chinook time of emergence
data is available for the East Fork Lewis River.

Time. age and size at migration

The number of wild juvenile fall chinook that migrated from the North Fork Lewis River between
1977-1987 (excluding 1980 and 1981) has averaged 2,786,667  and ranged from a low of 1,540,OOO
for the 1986 brood and a peak of 4,650,OOO  for the 1983 brood (estimates are based on simple
Peterson recapture method using coded wire tags recovered from adult returns). Table 17 lists the
number of natural fall chinook that migrated from the North Fork Lewis 1977-1979 and 1982-1987.
Hatchery release information for the Lewis River subbasin  by brood year is presented in Table 18.

Coded wire tagged North Fork Lewis River fall chinook were recovered in the Columbia estuary
primarily in early August, illustrating the extended freshwater rearing of this population. This
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estuary recovery information combined with. the August seine catches in the North Lewis,
demonstrates the significance of rearing in the natal stream. Most juveniles migrate from the North
Fork Lewis River in mid to late summer at approximately 90 mm in length. This data is based on
North Fork Lewis River wild juvenile fall chinook seined, marked, coded wire tagged, and released
immediately into the North Fork Lewis River and subsequently recaptured at Jones Beach (Columbia
River Km 75) by beach seine gear operated by the NationaI.Marine  Fisheries Service during July
through September 1978-1980 (Dawley et al. 1982). The mean fork lengths of coded wire tagged
wild fall chinook recaptured from the North Fork Lewis River from 1983 to 1989 ranged from 69 to
86 mm during late June-August post tagging seining evaluations. Average lengths and ranges of
North Fork Lewis River wild fall chinook smelts are presented in Tables 19 and 20. Based on scale
analysis, ocean entry of the juveniles occurs primarily in the fall but a few remain in freshwater
until the following spring and enter the ocean as yearlings.

No hatchery fall chinook releases have been made in the North Fork Lewis River since 1985.

Survival Rate

North Fork Lewis River fall chinook smolt to adult survival rates measured in terms of all catch and
escapement was 1.7 percent based on the 14 tag groups originating from the 1977 through 1979
brood years (WDF, 1990).

Hatchery fall chinook egg to smolt survival rates from 1979-1985 return years averaged 71 percent
with a low of 57 percent in 1982 and a peak of 90 percent in 1985 (WDF, 1990).

No fall chinook survival information is available for the East Fork Lewis River.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Shreck, et al. (1986) found a statistically significant difference in gene frequencies for one enzyme
system between Lewis River Hatchery returns and the naturally spawning fish, which indicated a
genetic difference between the two groups. Based on coded wire tag recoveries, strays from Lower
River Hatchery production areas are known to enter the Merwin Dam fish trap. This straying could
explain the electrophoretic difference.

DISEASE

Information on bacteria and parasitic diseases occuring in Lewis River fall chinook production is
unavailable.
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Table 1 (HB-1). Estimated amount of rearing and spawning habitat, by quality, of the North Fork
Lewis River fall chinook production area.

Distance/Area Excellent Good  Fa i r ” Poor” Unknown Total Confidence

Miles (%) 37 62 01 00 39.1

Acres (%) 45 54 01 00 235.5

* Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the North Fork Lewis River
fall chinook production area.

Distance/Area E x c e l l e n t  G o o d Fa.iP PoOf Unknown Total Confidence

Miles (%) 00 00 100 00 10.3

Acres (%) 00 00 100 00 74.9

* Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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Table 3 (RN-l). Total age of natural spawner escapement of fall chinook to the North Fork Lewis
Rivef,  by brood year. -.

Total Age

“Includes Cedar Creek

Age based on scale reading analysis.
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Table 4 (RN-2). Total age of natural -spawner escapement of fall chinook returning to the East Fork
Lewis River, by brood year.

Total Age

1

Brood 2 3 4 5 6 Total Adult
YESlY Total

1974 0

1975 36 0

1976 207 57 0

1977 68 301 5 0 374

1978 215 39 123 35 0 412 197

1979 41 112 235 29 0 417 376

1980 106 35 158 100 0 399 293

1981 29 5 302 31 0 367 338

1982 8 138 183 27 0 356 348

1983 113 175 70 81 0 439 326

1984 56 38 277 302 114 787 731

1985 22 69 240 76

1986 49 49 95

1987 31 57

1988 15

Age based on scale reading analysis except:

1980 return year-East Fork Lewis River adult proportion based on North Fork Lewis River adults.

1981 return year-age composition from North Fork Lewis River spawning ground survey.
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Table 5 (RH). Total hatchery returns-of fall chinook returning to the Lewis River subbasin, by
brood year.

Total Age

Brood Year

1974

1975

2 3 4 5’ Total Adult
Total

Age based on scale reading analysis except:

No data available for 1980 return year.

1988-90 return years based on North Fork Lewis natural spawn age composition.

1982 return year does not include 16 adult fall chinook put upstream and one spring chinook coded
wire tag from fall chinook return.

1983 return year does not include 2 spring chinook adults subtracted from fall chinook return based
on coded wire tag recoveries.

1984 return year includes Lewis and Speelyai Hatcheries.

1986-1990 return years does not include fish put upstream to spawn naturally.
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Table 6 (AE). Emigration of coded wire tagged fall chinook from the (North Fork) Lewis subbasin.

Hatchery/Release Site Recovery site, Run
Year(s)

Recovery Method Number Number
Sampled Recovered

Total Number
Estimated,
(PSMFC)

Lewis wild, reared at Kalama, 1980 Hatchery -me 1 2
Speelyai H

Lewis wild, reared at Cowlitz River, 1981 Spawning Ground 381 1 14
Speelyai H

Lewis wild, reared at Kalama, 198 1 Hatchery 5,987 2 2
Speelyai H

Lewis wild, reared at Cowlitz, 1981 Hatchery 5,673 2 2
Speelyai H

Lewis wild, reared at Kalama, 198 1
Speelyai H

Hatchery 5,987 1 1

Lewis wild Cowlitz, 1981 Hatchery 5,673 1 1

Lewis wild, reared at Washougal, 1982 Hatchery 2,808 1 1
Speelyai H

Lewis wild, reared at Cowlitz, 1982 Hatchery 5,414 1 1
Speelyai H

Lewis wild, reared at Kalama, 1982 Hatchery 1,711 3 13
Speelyai H

Lewis wild, reared at Cowlitz, 1982 5,414 2 2
Speelyai H

Hatchery

Lewis wild, reared at Kalama, 1982 Hatchery 1,711 3 $3
Speelyai H

Lewis wild Cowlitz; 1982 Hatchery 5,414 1 1

Lewis wild 1 Cowlitz River, 1982 1 Spawning Ground 1 398 I 1 I 6

WDF LEWIS 30



Table 6. (cont.) Emigration of coded wire tagged fall chinook from the (North Fork) Lewis subbasin.

Hatchery/Release Site Recovery site, Run
Year(s)

Recovery Method Number Number
Sampled Recovered

Total Number
Estimated,
(PSMFC)

Lewis wild Kalama, 1982 Hatchery 1,711 2 2

Lewis wild, reared Lewis H Kalama, 1982 Hatchery 1,711 1 1

Lewis wild, reared Lewis H Kalama River, 1982 SpawninP  Ground 1,263 1 3

Lewis wild Cowlitz, 1983 Hatchery 5,969 1 1

Lewis wild Kalama Falls, 1983 Hatcher-v 3,778 1 1

Lewis wild Lewis, 1983 Hatchery 434 1 1

Lewis wild Lewis, 1983 Hatchery 434 1 1 :

Lewis River H Cowlitz, 1987 Hatchery 11,699 1 1

Lewis River H Cowlitz, 1986 Hatchery 10,757 1 1

Lewis River H Cowlitz, 1989 Hatchery 11,376 2 2

Lewis River H Cowlitz, 1988 Hatchery 953 1 1

Lewis River H Cowlitz, 1989 Hatchery 11,376 1 1

Lewis River H Cowlitz, 1989 Hatchery 861 1 I 1

Lewis River H Cowlitz River, 1987 Spawning Ground 2,556 1 3

Lewis River H Cowlitz River, 1988 Spawning Ground 3,227 1 3

Lewis River H Cowlitz River, 1989 Spawning Ground 2,950 1 3

Lewis River H Cowlitz River, 1989 Spawning Ground 2,950 1 3

Lewis River H Cowlitz River, 1988 Spawning Ground 3,227 1 3

Lewis River H Cowlitz River, 1989 Spawning Ground 2,950 2 5
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Table 6. (cont.) Emigration of coded wire tagged fall chinook from the (North Fork) Lewis subbasin.

Hatchery/Release Site Recovery site, Run
Yt=-(s)

Recovery Method Number Number
Sampled Recovered

Total Number
Estimated,
(PSMFC)

Lewis River H Cowlitz River, 1988 Spawninp  Ground 3,227 1 3

Lewis River H Cowlitz River, 1989 Spawning Ground 2,950 2 5

Lewis River H Cowlitz River, 1988 Spawning Ground 3,227 1 3

Lewis River H Cowlitz River, 1989 Spawning Ground 2,950 2 5

Lewis River H Cowlitz River, 1989 Spawning Ground 2,950 1 3

Lewis River H Cowlitz River, 1988 Spawning Ground 3,227 1 3

Lewis River H Cowlitz River, 1989 Spawning Ground 2,950 2 5 :.

Lewis River H Cowlitz River, 1989 Spawning Ground 2,950 3 8

Lewis River H Cowlitz River, 1989 Spawninp  Ground 2,950 2 5

Lewis River H Kalama Falls, 1988 Hatchery 3,438 1 1

Lewis River H Kalama Falls, 1989 Hatcher-v 2,432 1 1

Lewis River H Kalama River, 1989 Spawning Ground 3,957 2 11

Lewis River H Kalama River, 1989 Spawning Ground 3,957 1 15

Lewis River H Cowlitz, 1988 Hatchery 13,798 1 1

Lewis River H Cowlitz, 1988 Hatchery 13,798 3 3

Lewis River H Cowlitz, 1989 Hatchery 11,376 1 1

Lewis River H Cowlitz, 1988 Hatchery 13,798 5 5

Lewis River H Cowlitz, 1989 Hatchery 11,376 6 6

Lewis River H Cowlitz River, 1989 Spawning Ground 2,950 3 8*

WDF LEWIS 32



Table 6. (cont.) Emigration of coded wire tagged fall chinook from the (North Fork) Lewis subbasin.

Hatchery/Release Site Recovery site, Run
Y=(s)

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Cowlitz River, 1989

Kalama Falls, 1988

Kalama River, 1988

Lewis River, 1984

Lewis River, 1985

Lewis River, 1986

Lewis River, 1987

Lewis River and Cedar
Creek. 1988

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River and Cedar
Creek, 1988

Lewis River and Cedar
Creek, 1989

Lewis River and Cedar
Creek, 1988

Lewis River and Cedar
Creek, 1989

Lewis River and Cedar
Creek, 1987

I I I
Recovery Method Number Number

Sampled Recovered
Total Number

Estimated,
(PSMFC)

Spawning Ground
I

3,679
I

38
I

158

Spawning Ground
I

5,808
I

21
I

8 5

Spawning Ground
I

3,679
I

37
I

!54

Spawning Ground 5,808
I

30 121

Spawning Ground
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Table 6. (cont.) Emigration of coded wire tagged fall chinook from the (North Fork) Lewis subbasin.

Based on the following tag codes: 63-19-50, 63-19-10, 63-19-20, 63-19-50, Hl-02-05, 63-18-58, 63-20-02, 63-21-23, 63-21-60,
63-18-59, 63-18-13, 63-20-21, 63-27-38, 63-31-27, 63-34-12, 63-38-21, 63-50-62, 63-27-37, 63-34-11, 63-38-22, 63-41-51, 63-41-53,
63-50-61, 63-50-62, 63-21-57, 63-23-29, 63-34-09, 63-34-10, and 63-20-21.

Does not include Lewis wild reared at Speelyai Hatchery and recovered at Speelyai Hatchery, or Speelyai Hatchery fish recovered at
Lewis River spawning grounds.

Does not include 1976, 1978, and 1979 brood wild fall chinook reared at Lewis and Speelyai Hatcheries and released into the North
Fork Lewis River.

Beginning with the 1978 brood.
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Table 7 (AI-l). Immigration of coded wire tagged fall chinook into the (North Fork) Lewis River subbasin.

Hatchery/Release Site Recovery site, Run
Year(s)

Recovery Method Number Number
Sampled Recovered

Total Number
Estimated,
(PSMFC)

Trinity River (Calif.) Lewis River, 1982 Spawning Ground 2,939 1 3

Hagerman released below Lewis River, 1982 Spawning Ground 2,939 1 3
Bonneville

Washougal H Cedar Creek, 1981 Spawning Ground 23 1 9

Washougal H Cedar Creek, 1982 Spawning Ground 42 1 4

Washougal H Lewis River, 1982 Spawning Ground 2,939 1 3,

Toutle H Lewis River, 1982 Hatchery 383 1 1

Priest Rapids H Lewis River, 1982 Spawning Ground 2,939 1 3

Kalama Falls H Lewis River, 1982 Hatchery 383 1 1

Kalama Falls H Lewis River, 1982 Spawning Ground 2,939 1 3

Cowlitz H Lewis River, 1980 Spawning Ground 3,344 3 14

Cowlitz H Lewis River, 1981 Hatchery 746 1 1

Cowlitz H Lewis River, 1982 Spawning Ground 2,939 1 3

Cowlitz H Lewis River, 1982 Spawning Ground 2,939 1 13

Cowl&z  H Lewis River, 1982 Hatchery 383 1 1

Washougal H Lewis River, 1989 Spawning Ground 5,808 1 4

Washougal H Lewis River, 1988 Spawning Ground 3,679 4 17

Washougal H Lewis River, 1988 Spawning Ground 3,679 2 8

Washougal H Lewis River, 1988 Spawning Ground 3,679 1 4

Washougal H Lewis River, 1988 Spawning Ground 3,679 1 4
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Table 7. (cont.) Immigration of coded wire tagged fall chinook from the (North Fork) Lewis subbasin.

Hatchery/Release Site Recovery site, Run
y=w

Recovery Method Number Number
Sampled Recovered

Total Number
Estimated,
(PSMFC)

Washougal H Lewis River, 1988 Spawning Ground 3,679 1 4

Washougal H Lewis River, 1989 Spawning Ground 5,808 1 4

Washougal H Lewis River, 1988 Spawning Ground 3,679 1 4

Washougal H Lewis River, 1989 Spawning Ground 5,808 1 4

Washougal H Lewis River, 1988 Spawning Ground 3,679 1 4’

Washougal H Lewis River, 1989 Spawning Ground 5,808 2 8 :

Washougal H Lewis River, 1988 Spawning Ground 3,679 1 4

Washougal H Lewis River, 1989 Spawning Ground 5,808 1 4

Washougal H Lewis River, 1989 Spawning Ground 5,808 3 12

Washougal H Lewis River, 1989 Spawning Ground 5,808 4 16

Washougal H Lewis River, 1989 Spawning Ground 5,808 1 4

Lewis River wild Lewis River, 1983 Hatchery 434 1 1I
Lewis River wild Lewis River, 1983 Hatchery 434 1 1

Kalama Falls H Lewis River, 1983 Spawning Ground 2,635 2 11

Lewis River H Lewis River, 1983 Spawning Ground 2,635 1 6

Lewis River H Lewis River, 1983 Spawning Ground 2,635 17 95

Speelyai H, released Lewis Lewis River, 1983 Spawning Ground 2,635 2 11
River
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Table 7. (cont.) Immigration of coded wire tagged fall chinook from the (North Fork) Lewis subbasin.

Hatchery/Release Site Recovery site, Run
Year(s)

Recovery Method Number Number
Sampled Recovered

Total Number
Estimated,
(PSMFC)

Speelyai  H, releases Lewis
River

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Lewis River H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Lewis River, 1983 Spawning Ground 2,635 3 17

Lewis River, 1984 Spawning Ground 2,557 3 10

Lewis River, 1985 Spawning Ground 3,059 1 3

Lewis River, 1986 Spawning Ground 3,375 22 100

Lewis River, 1987 Spawning Ground 4,939 33 117

Lewis River, 1988 Spawning Ground 3,679 6 25

Lewis River, 1988 SpawninP  Ground 3,679 38 158

Lewis River, 1989 Spawning Ground 5,808 21 85

Lewis River, 1988 Spawning Ground 3,679 37 154

Lewis River, 1989 SpawninP  Ground 5,808 30 121

Cedar c;d87(Lewis), Spawning Ground 187 1 ---

I

Lewis River, 1986 Hatchery 10 1 11

Lewis River, 1986 Spawning Ground 3,375 2 9

Lewis River, 1986 Spawning Ground 3,375 1 5

Lewis River, 1988 Spawning Ground 3,679 2 8

Lewis River, 1989 Spawning Ground 5,808 5 20

Lewis River, 1988 Spawning Ground 3,679 1 4

WDF LEWIS 37



Table 7. (cont.) Immigration of coded wire tagged fall chinook from the (North Fork) Lewis subbasin.

Hatchery/Release Site Recovery site, Run
Y=es)

Recovery Method Number Number
Sampled Recovered

Total Number
Estimated,
(PSMFC)

Washougal H Lewis River, 1989 Spawning Ground 5,808 2 8

Washougal H Lewis River, 1989 Spawning Ground 5,808 2 8

Washougal H Lewis River, 1989 Spawning Ground 5,808 1 4

Washougal H Lewis River, 1988 Spawning Ground 3,679 1 4

Cowlitz H Lewis River, 1986 Spawning Ground 3,375 1 5’

Cowlitz H Lewis River, 1986 Spawning Ground 3,375 2 9 :

Cowlitz H Lewis River, 1987 Spawning Ground 4,939 1 4

Cowlitz H Lewis River, 1986 Spawning Ground 3,375 3 14

Cowlitz H Lewis River, 1986 Spawning Ground 3,375 1 5

Cowlitz H Lewis River, 1988 Spawning Ground 3,679 1 4

Cowlitz H Lewis River, 1988 Spawning Ground 3,679 1 4

Cowlitz H Lewis River, 1989 Spawning Ground 5,808 1 4I
Cowlitz H Lewis River, 1989 Spawning Ground 5,808 1 4

Cowlitz H Lewis River, 1989 Spawning Ground 5,808 1 4

Cowl&z  H Lewis River, 1989 Spawning Ground 5,808 1 4

Elochoman H Lewis River, 1988 Spawning Ground 509 1 io
Grays River H Lewis River, 1989 Spawning Ground 5,808 1 4

Kalama Falls H Lewis River, 1986 Spawning Ground 3,375 1 5
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Table 7. (cont.) Immigration of coded wire tagged fall chinook from the (North Fork) Lewis subbasin.

Based on the following tag codes: 06-61-09, 05-04-20, 63-19-46, 63-19-38, 63-21-53, 63-19-41, 63-19-48, 63-19-57, 63-19-42,
63-19-51, 63-21-56, 63-20-21, 63-23-29, 63-34-09, 63-34-10, 63-31-16, 63-24-61, 63-33-34, 63-33-35, 63-34-07, 63-34-08,
63-34-14, 63-42-62, 63-25-03, 63-30-19, 63-30-20, 63-31-25, 63-32-35, 63-32-37, 63-34-49, 63-34-50, 63-34-51, 63-34-58,
63-37-61, 63-24-60, 63-34-15, 63-34-16, 63-34-28, 63-34-31, 63-34-32, 63-34-33, 63-34-34, 63-38-27, 63-38-30, 63-38-31,
63-38-32, 63-41-13, 63-41-50, 63-18-58, 63-18-59, 63-18-13, 63-19-20, and 63-19-50.
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Table 8 (AI-2). Immigration of coded wire tagged fall chinook into the (East Fork) Lewis subbasin.

Hatchery/Release Site Recovery site, Run
Year(s)

Washougal H E.F. Lewis River,
1988

Washougal H E.F. Lewis River,
1989

Washougal H E.F. Lewis River,
1989

Recovery Method Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

Spawning Ground 124 1 4

Spawning Ground 103 1 6

Spawning Ground 103 1 6

Based on the following tag codes: 63-34-16, 63-41-13, and 63-41-50.
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Table 9 (AC-l). Age composition percentage (fieshwater.ocean)  by brood year for fall chinook
spawning naturally in the North Fork Lewis River.

Age Composition (%)

Brood Year N

1978

1979

1980

1981 424

1982 483

1983 704

1984 747

1985

1986

1987

1988

2.4

Age based on scale reading analysis.

Table 10 (AC-2). Age composition percentage (freshwater.ocean)  by brood year for fall chinook
spawning naturally in the East Fork Lewis River.

Age Composition (%)

Age based on scale reading analysis.
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Table 11 (AS-l). Percent females by brood.year and age class (freshwaterxean)  for fall chinook

L

spawning  naturally in the NO&I Fork-Lewis R&r.

Females (%)

Brood Year N 1.2 1.3 1.4 1.5 2.2 2.3 2.4 Total %
Female

1976

1977

1978 76.56 100.00

1979 65.85 82.91 100.00

1980 16.98 73.27 76.25 100.00 42.86

1981 208 1.47 62.21 71.23 100.00 86.67 50.00 0 49.06

1982 204 6.48 61.47 65.00 100.00 53.33 100.00 100.00 42.24

1983 304 11.25 61.96 78.42 66.67 25.00 60.00 0 43.18

1984 361 12.31 62.66 77.87 55.56 0 0 100.00 48.33

1985

1986

1987

1988

Age based on scale reading analysis.
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Table 12 (AS-2). Percent females by brood-year and age class (freshwater.ocean)  for fall chinook
spawning naturally in the East Fork Lewis River.

Females (%)

Age based on scale reading analysis.
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Table 13 (AL-a). Mean fork length by brood year and age class (freshwaterocean) for female fall
chinook spawning naturally in the North Fork Lewis River.

Mean Fork Length (cm)

1979

N

St. Dev.

1980

N
St. Dev.

1981

N

St. Dev.

1982

N

St. Dev.

1983

N

St. Dev.

1984

N

St. Dev.

85 95 86

216 97 4

5.62 5.62 2.83

71 85 96 102 75

9 159 61 2 1
4.84 6.46 5.87 10.61 ---

68 86 95 77 87

1 135 52 13 6

--- 5.69 5.52 3.18 3.37

72 86 77

7 134 8

4.43 5.38 4.46

73

18

4.69

Age based on scale reading analysis.
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Table 14 (AL-b). Mean fork length by brood year and age class (freshwater.ocean) for male fall
chihook spawning naturally in ihe  North Fork L&is  River:

Mean Fork Length (cm)

1979 87 103

N 112 20

St. Dev. 9.68 7.52

1980 66 89 106 104 75

N 44 58 19 2 4

St. Dev. 6.96 7.51 7.18 4.24 3.77

1981 41 64 82 100 80 94

N 38 67 82 21 2 6

St. Dev. 3.74 8.41 10.64 7.5 --- 8

1982 41 64 87 55 74

N 54 101 84 5 7

St. Dev. 3.46 7.42 9.08 6.2 11.51

1983 44 67 56.4

N 117 142 5

St. Dev. 4.03 8.88 9.66

1984 41

N 120

St. Dev. 5.06

Age based on scale reading analysis.
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Table 15 (AL-c). Mean fork length by brood year and age class (freshwateucean) for female fall
chinook spawning naturally in the East Fork Lewis River.

Mean Fork Length (cm)

Brood Year 1.1

1978

N

St. Dev.

1979

N

St. Dev.

1980

N

St. Dev.

1981

N

St. Dev.

1982

N

St. Dev.

1983

N

St. Dev.

1984

N

St. Dev.

Age based on scale reading analysis.

I

1.2 1;3 1.4 1.5

92

4

2.45

84 97

22 6

5.6 4.43

86 89

26 6

6.54 3.93

88 94

6 3

8.85 8.72

64 85

1 9

--- 4

67

2

1.41

I
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Table 16 (AL-d). Mean fork length by brood year and age class (freshwateucean) for male fall
chinook spawning naturally in the East Fork Lewis River.

Mean Fork Length (cm)

N 6

St. Dev. 5.21

Age based on scale reading analysis.
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Table 17 (JM-1). Number of natural juvenile fall chinook that migrated from the North Fork Lewis
River, 1977 - 1979, and 1982 - 1987.

Brood Year WDF population estimate

1977 2,620,OOO

1978 2,800,000

1979 2,410,000

1980 N/A

1981 N/A

1982 2,880,OOO

1983 4,650,OOO

1984 3,430,OOO

1985 3,010,000

1986 1,540,000

1987 1,740,000

Source: “Operation of Merwin Hydroelectric Project FERC Project # 935 Washington”. WDF
Columbia River Fisheries Laboratory Report, April 12, 1991. Population estimates based on
simple Peterson recapture method using tags recovered from adult returns.
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Table 18 (TR). Hatchery releases of fait chinook salmon into the Lewis River subbasin sorted by brood year, hatchery and life stage.

Brood
Year
1971
1971
1976
1976
1976
1976
1976
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1979
1979
1979
1979
1979
1979
1979
1979

stock Hatchery Life

LEUIS RIVER
LEUIS RIVER
LEUIS RIVER
LEVIS RIVER
LEWIS RIVER
LEUIS RIVER
SPEELYAI
LEUIS RIVER
LEWIS RIVER
SPEELYAI
LEUIS RIVER
LEWIS RIVER
LEWIS RIVER
LEUIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEVIS RIVER
SPEELYAI
SPEELYAI
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
GRAYS RIVER
GRAYS RIVER
SPEELYAI
SPEELYAI
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEUIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER

LEUIS RIVER HATCHERY
SPEELYAI HATCHERY
LEUIS RIVER HATCHERY
LEUIS RIVER HATCHERY
LEWIS RIVER HATCHERY
PDNR (UILDSTOCK- N
SPEELYAI HATCHERY
LEUIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEUIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
QDNR (WILDSTOCK- N
PDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (UILDSTOCK- N
PDNR (UILDSTOCK- N
QDNR (UILDSTDCK- N
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEUIS RIVER HATCHERY
LEWIS RIVER HATCHERY
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
PDNR (UILDSTOCK- N
QDNR (UILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (UILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (UILDSTOCK- N
QDNR (UILDSTOCK- N

Release Release
Date 1 Date 2

06/09/72 06/09/72
03/10/72 03/10/72
07/06/77 07/06/77
07/06/77 07/06/77
'07/06/77 07/06/77
OS/ /77 OS/ /77
01/22/77 01/22/77
05/17/78 05/17/78
05/17/78 05/17/78
05/22/78 05/22/78
07/14/78 07/14/78
07/14/78 07/14/78
05/ I78 06/ /78

Stage
Fingr
EmFLy
Fingr
Fingr
Fingr
EmFry
EmFry
Fingr
Fingr
Fingr
Finer
Fin&+
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
Fingr
PreSm
Finer
Fingr
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry

Fish Number Release Site CUT Code
/Lb. Released
133

468

1031
110
110
109
175

1031
165
165
165
140
140
200
200
349
349
150
150
63

12’;
141
251
251
300
300
300
300
200
200
200
200
200
200
409
77
86
86

::
349
148
148
130
130
170
95

597
597
597
597
560
560
468

LEUIS R (27.0168) UNTAGGED
LEWIS R (27.0168) UNTAGGED
LEUIS R (27.0168) 131614
LEUIS R (27.0168) UNTAGGED

10906i
139400
42202
8991
4919
8219

25625
a3477
13030
10395
48567

293
19806
439

50862
16422
15887

LEUIS R i27.0168j UNTAGGED
LEVIS R (27.01681 631616
SPEELYAI CR 27.0430 UNTAGGED
LEWIS R (27.0168) 631748
LEWIS R (27.0168) UNTAGGED
LEWIS R (27.0168) UNTAGGED
LEWIS R (27.0168) 631611
LEUIS R (27.0168) UNTAGGED
LEUIS R (27.0168) 631618
LEWIS R (27.0168) UNTAGGED
LEWIS R HlOlOl
LEUIS R UNTAGGED
LEUIS R 631619

407

252

LEWIS

LEUIS R

R
66024 LEWIS R
51800 LEWIS R
60912 LEWIS R

368 LEWIS R
30654 LEWIS R

31 LEWIS R
31055 LEWIS R
1361 LEWIS R

29793 LEWIS R
1437 LEWIS R

26242 LEWIS R
21187 LEWIS R
18238 LEWIS R

55 LEWIS R
23402 LEUIS R

165 LEWIS R
287410 LEWIS R
78463 LEWIS R
104455 LEWIS R
81960 LEWIS R
51660 LEWIS R

420 LEUIS R
8050 LEWIS R

63048 LEWIS R
3300 LEWIS R

102704 LEWIS R
1776 LEWIS R

117470 LEWIS R
204250 LEUIS R
26020 LEWIS R
1063 LEWIS R

27440 LEWIS R
279 LEWIS R

30674 LEUIS R
358 LEWIS R

25028 LEWIS Rr,

i27.0168j
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)

UNTAGGED
UNTAGGED
UNTAGGED
631813
UNTAGGED
631910
UNTAGGED
H10104
UNTAGGED
H10105
UNTAGGED
631858
631902
632002
UNTAGGED
631859
UNTAGGED
UNTAGGED
UNTAGGED
631950
UNTAGGED

o!i/ /78 06/ /78
051 /78 05/ /78
05; j78 OS/ /78
06/13/ 78 07/06/78
06/13/78 07/06/78
06/21/78 06/21/78
09/06/78 09/06/78
07/13/79 07/13/79
07/13/79 D7/13/79
05/ /79 05/ /79
OS/ I79 05/ /79
OS/ /79 OS/ /79 (27.0168)

(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)

05/ /79 OS/ /79
OS/ I79 OS/ /79

LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N’
QDNR (UILDSTOCK- N
QDNR (UILDSTOCK- N
QDNR (UILDSTOCK- N
QDNR (WILDSTOCK- N

EmFry
EmFry
EmFry
EmFry
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
PreSm
PreSm
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry

osi j79 05) /79
06/ /79 06/ /79
06/ I79 06/ /79
07/ /79 07/ /79
07/ /79 07/ /79
06;05/79 06/05/79
06/05/79 06/05/79
04;23;79 04;23;79
07/17/79 07/17/79
07/19/79 07/19/79
07/19/79 07/19/79
09/05/79 09/05/79
09/05/79 09/05/79
06/25/80 06/25/80
07/02/80 07/02/80
07/02/80 07/02/80
07/15/80 07/15/80
Oir/lSjSO  07/15/80
07/15/80 07/15/80
07/15/80 07/15/80
04/ /80 04/ /80
04/ /80 04/ /80
04/ /80 04/ /80
04/ /80 04/ /80
05/ /80 05/ /80
OS/ /80 OS/ /80
05/29/80 05/29/80
05/29/80 05/29/80

QDNR (WILDSTOCK- N
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY

(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)

631920
UNTAGGED
UNTAGGED
632021
UNTAGGED
632160
UNTAGGED
UNTAGGED
UNTAGGED
HI0201
UNTAGGED
Hl0202
UNTAGGED
Hl0205
UNTAGGED
632123
UNTAGGED

1979
1979
1979

(27.0168)
(27.0168)
(27.0168)
(27.0168)

1979
1979
1979
1979



Table 18 (cont.). Hatchery releases of fait chinook salmon into the Lewis River subbasin  sorted by brood year, hatchery and life stage.

Brood
Year

Stock Hatchery

LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
KALAMA RIVER
KALAMA RIVER
KALAMA RIVER
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEUIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEUIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
COLUMBIA RIV BRIGHTS
MIXED COLUMBIA
MIXED COLUMBIA

PDNR (WILDSTOCK- N
PDNR (WILDSTOCK- N
PDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
PDNR (WILDSTOCK- N
PDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (UILDSTOCK-  N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
LEWIS RIVER HATCHERY
SPEELYAI HATC HER Y
FPEELYAI  HATCHERY
SPEELYAI HATCHERY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY

Life Release
Stage Date 1
EmFry 06/05/80
EmFry 06/05/80
EmFry 06/11/80
EmFry 06/11/80
EmFry 06/17/80
EmFry 06/17/80
EmFry 06/25/80
EmFry 06;25  j80
EmFry 07/ /80
EmFry
EmFry

07/ /80
07/11/80

EmFry 07/11/80
Fingr 06/30/81
Fingr 02/18/81
Fingr 02/23/81
PreSm 09/02/81
Fingr 04/21/81
Fingr 04j21j81
Fingr 04/21/81
Fingr
Fir&

04/21/81
01/21/82

EmFry 01/20/82
EmFry Olj29j82
EmFry 02/08/82
Fingr 07/27/82
Fingr 04/07/83
Fingr 07/18/83
EmFry 06/06/83
EmFry 06/06/83
EmFry 06/06/83
EmFry 06/06/83
PreSm 09/28/84
PreSm 09/28/84
EmFry 06/11/84
EmFry 06/11/84
EmFry 06/11/&G
EmFry
Fingr

06/11/84
05/15/84

Finer
Fin&

06/13/84
06/13/84

PreSm 10/08/85
PreSm 10/08/85
PreSm 10/08/85
PreSm 10/08/85
EmFry 06/13/85
EmFry 06/13/85
EmFry 06/13/85
EmFry 06/13/85
Fingr 05/20/85
Fingr 05/20/85
Fingr 05/20/85
Fingr 05;20i85
Fingr 06/04/85
Fingr 06/11/85
Fingr 06/11/85

Release
Date 2

06/05/80
06/05/80
06/11/80
06/11/80
06/17/80
06/17/80
06/25/80
06/25/80
07/ /80
07/ /80
07/11/80
07/11/80
06/30/81
02/18/81
02/23/81
09/02/81
04/21/81
04/21/81
04/21/81
04/21/81
01/21/82
01/20/82
01/29/82
02/08/82
07/21/82
04/07/83
07/18/83
06/11/83
06/11/83
06/11/83
06/11/83
09/28/84
09/28/84
06/15/84
06/15/84
06/15/84
06jlsj84
05/15/84
06/13/84
06/13/84
10/08/85
10/08/85
10/08/85
10/08/85
06/21/85
06/21/85
06/21/85
06/21/85
05/20/85
05/20/85
05/2Di  85
05j2oj85
06/04/85
06/11/85
06/11/85

Fish Number
/lb. Released

Release Site CUT Code

LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
ROCK CR
ROCK CR
ROCK CR
ROCK CR

(27.0168) 632124
(27.0168) UNTAGGED
(27.0168) 632125
(27.0168) UNTAGGED
(27.0168) 632207
(27.0168) UNTAGGED
(27.0168) 632208
(27.0168) UNTAGGED
(27.0168) 632214
(27.0168) UNTAGGED
(27.0168) 632213
(27.0168) UNTAGGED
(27.0168) UNTAGGED
(27.0168) UNTAGGED
(27.0168) UNTAGGED
(27.0168)
(27.0222)
i27.0222j
(27.0222)
(27.0222)

UNTAGGED
050743
UNTAGGED
050746
UNTAGGED

LAKE MERWIN (27) UNTAGGED
LAKE MERWIN (27) UNTAGGED
LAKE MERWIN (27) UNTAGGED
LAKE MERWIN (27) UNTAGGED
LEWIS R (27.0168) UNTAGGED
LAKE MERWIN (271 UNTAGGED
LEWIS R (27.Oi68j

(27.0168)
(27.0168)

UNTAGGED
632737
UNTAGGED
632738
UNTAGGED
632329
U N T A G G E D
633126
UNTAGGED
633127
UNTAGGED I
UNTAGGED
H50607
UNTAGGED
633409

1979
1979

391
391
331
331
311
311
240
240
120
120
175
175
115
341
280

ii
75
7s
75

1163
1163
1163
1163

5::
148
468
468
280
280

ii
409
409
225
225
159

t:
20
20
20
20

409
409
225
225
95
95
136
136
189
165
165

27505
561

25642
364

26181
372

24479
551

26356
374

14005
538

446775
668440
143360
161650
25723
124043
150544
725489
80500

410000
208000
467850
80500
55900
61500
48222
1165

48221
1161

97180
189820
50276
1770

50994
1795

79442
79610
6923

51572
31595
49661
31572
34990

934
34621

924
96145
2185

99919
3305

36764
59670

909

1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1980
1980
1980
1980
1980
1980
1980
1980
1981
1981
1981
1981
1981
1982
1982
1982
1982

LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEUIS R
ROCK CR
ROCK CR
ROCK CR
LEUIS R
LEUIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
LEWIS R
ROCK CR
ROCK CR
ROCK CR
ROCK CR
ROCK CR
ROCK CR
ROCK CR

1982
1982
1983
1983
1983

(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0222)
(27.0222)
(27.0222)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0168)
(27.0222)

1983
1983
1983
1983
1983
1983
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984

UNTAGGED
633410
UNTAGGED
633411
UNTAGGED
633412
UNTAGGED
H50701
UNTAGGED
H50704
UNTAGGED
UNTAGGED
H50705
UNTAGGED

(27.0222)
(27.0222)
i27.0222j
(27.0222)
(27.0222)
(27.0222)

1984
1984
1984
1984



Table 18 (cont.). Hatchery releases of

Brood
Year
1984
1984
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1986
1986
1986
1986
1987
1987
1987
1987
1988
1988
1988
1989
1989

stock Hatchery

MIXED COLUMBIA
MIXED COLUMBIA
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
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COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
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COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
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COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
COLUMBIA RIV BRIGHTS
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
KALAMA RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER
LEWIS RIVER

SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
LEWIS RIVER HATCHERY
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (UILDSTOCK- N
QDNR (WILDSTOCK- N
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
ROCK CREEK NET PENS
SPEELYAI HATCHERY
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
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QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
LEWIS RIVER HATCHERY
QDNR (WILDSTOCK- N
PDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N
QDNR (WILDSTOCK- N 06/06/90 D6/12/90

fall chinook salmon into the Lewis River subbasin  sorted by brood year, hatchery and life stage.

Life
Stage
Fingr
Fingr
PreSm
EmFry
EmFry
EmFry
EmFry
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
Smelt

Release Release
Date 1 Date 2

06/11/85 06/11/85
06/11/85 06/11/85
08/28/86 08/28/86
06/05/86 06/13/86
06/05/86 06/13/86
06jO5;86 06/13/86
06/05/86 06/13/86
OS/IS/86 OS/IS/86
05/15/86 OS/IS/86
OS/IS/86 OS/IS/86
05/15/86 OS/IS/86
05/15/86 OS/IS/86
05/15/86 05/15/86
OS/IS/86 OS/IS/86
OS/IS/86 OS/IS/86
05/20/86 05/20/86
05/20/86 05/20/86
05j2Oj86 OSj2Oj86
05/20/86 05/20/86
05/20/86 05/20/86
05/20/86 05/20/86
05/20/86 05/20/86
05j2Oj86 05;20;86
06/04/86 06/04/86
06/04/86 06/04/86
06/04/86 06/04/86
06/04/86 06/04/86
06/04/86 06/04/86
06/04/86 06/04/86
06jO4j86 06iO4j86
06/30/86 06/30/86
06/30/86 06/30/86
03/25/86 03/25/86
06/03/87 06/10/87
O&/03/87 06/l O/87
06/03/87 06/10/87
ObjO3j87 06/10/87
06/07/88 06/15/88
06/07/88 06/15/88
06/07/88 06/15/88
06/07/88 06/15/88
04jo6j90 04jo6j90
06/07/89 06/13/89
06/07/89 06/13/89
06/06/90 06/12/90

Fish Number Release Site CUT Code
/lb. Released
165 62856 ROCK CR (27.0222) H50706
165 957 ROCK CR (27.0222) UNTAGGED
40 346300 LEWIS R (27.0168) UNTAGGED

270 43150 LEWIS R (27.0168) 633821
270 1106 LEWIS R (27.0168) UNTAGGED
270 41624 LEWIS R (27.0168) 633822
270 1067 LEWIS R (27.0168) UNTAGGED73 50757 ROCK CR (27.0222) 850308

E 2723 ROCK CR (27.0222) UNTAGGED
50817 ROCK CR (27.0222) 850309

78 2726 ROCK CR (27.0222) UNTAGGED
72 51996 ROCK CR (27.0222) 850310
72 2480 ROCK CR (27.0222) UNTAGGED

z 52360 ROCK CR (27.0222) 850311
2497 ROCK CR (27.0222) UNTAGGED

82 53208 ROCK CR (27.0222) 850214
82 2130 ROCK CR (27.0222) UNTAGGED

z 52631 ROCK CR (27.0222) 850215
2141 ROCK CR (27.0222) UNTAGGED

70 35376 ROCK CR (27.0222) 850408

$ 2395 ROCK CR (27.0222) UNTAGGED
35427 ROCK CR (27.0222) B50409

70 2389 ROCK CR (27.0222) UNTAGGED
206 51850 ROCK CR (27.0222) 850210
206 2614 ROCK CR (27.0222) UNTAGGED
206 51851 ROCK CR (27.0222) 850211
206 2614 ROCK CR (27.0222) UNTAGGED
206 52128 ROCK CR (27.0222) 850212
206 2629 ROCK CR (27.0222) UNTAGGED
233 38140 ROCK CR (27.0222) UNTAGGED
206 51851 ROCK CR (27.0222) 850213
206 2614 ROCK CR (27.0222) U N T A G G E D
483 356640 LAKE MERWIN (27) UNTAGGED
50 41577 LEWIS R (27.0168) 634151
SO 607 LEWIS R (27.0168) UNTAGGED

:x
41577 LEWIS R (27.0168) 634153
610 LEWIS R (27.0168) UNTAGGED

175 50159 LEWIS R (27.0168) 635061
175 774 LEWIS R (27.0168) UNTAGGED
175 50576 LEWIS R (27.0168) 635062
175 781 LEWIS R (27.0168) UNTAGGED
12 139800 LEWIS R (27.0168) UNTAGGED

98049 LEWIS R (27.0168) 630456
6324 LEWIS R (27.0168) UNTAGGED
10422 LEWIS R (27.0168) 631350

ID5 LEWIS R (27.0168) UNTAGGED



Table 19 (SL-1). Lengths of fall chinook~smolts  from the North Fork Lewis River, 1978-1980.

Location and year

Jones Reach (Columbia
River Km 73, 1978

N o . I-w@ Length - Reference
Fish ave. range

(mm) (mm)

145 94 ? “Factors Affecting the
Abundance of 1977-79 brood

wild fall chinook salmon in the
North Fork Lewis River,

Washington” by Don McIssac,
University of Washington

dissertation, 1990.

Jones Reach (Columbia
River Km 73, 1979

797 84 ? Same as above.

Jones Reach (Columbia
River Km 73, 1980

568 93 ? Same as above.

NMFS intensively sampled outmigrating juvenile salmonids at the head of the Columbia River
estuary (Jones Reach, River Km 75) from 1978 through 1980. A sample of the daily catch
of chinook salmon with missing adipose fins was sacrificed and measured by NMFS to obtain
CWT and length information. Actual catches of marked and tagged chinook salmon were
adjusted by the original researchers to represent estimates from a standard effort of 10 sets
per day for seven days per week. Numbers of fish examined are the estimated number of
North Fork Lewis River wild juvenile fall chinook seined, marked, tagged and released
immediately into the North Fork Lewis and subsequently recaptured July-September at Jones
Beach  (Columbia River) with beach seine gear operated by the NMFS.
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Table 20 (SL-2). Lengths of fall chinook smolts from the North Fork Lewis River, 1983-1989.

L o c a t i o n  a n d  N o .
Y= Fish

Merwin Dam to
Woodland

Length
ave.
(mm)

Length
range
(mm)

Reference

1983 162 79.2 ? North Fork Lewis River wild stock fall
chinook tagging project and post-tagging

recapture 1983. WDF memorandum from
Guy Norman to Don McIssac,  April 18,

1984.

1984 125 80.2 57-113

1985 142 68.6 48-96

Same title, author, 1984. WDF
memorandum August 8, 1985.

Same title, author, 1985. WDF
memorandum December 15, 1986.

1986 66 76.4 59-106 Same title, Ron Roler, 1986. WDF
Columbia River Fisheries Laboratory
Progress Report # 87-14, June 1987.

1987 123 75.0 53-103 Same title, author, 1987. WDF Columbia
River Fisheries Laboratory Progress

Report # 88-13, May 1988.

1988 13 85.7 68-l 13 Same title, author, 1988. WDF Columbia
River Fisheries Laboratory Progress

Report # 89-10, April, 1989.

1989 124 76.4 53-103 Same title, author, 1989. WDF Columbia
River Fisheries Laboratory Progress

Report # 90-09, April 1, 1990.

Average lengths and ranges are based on marked wild fall chinook recaptured from the North Fork
Lewis River during late June-August post-tagging seining evaluations.
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LEWIS SUBBASIN

Coho Salmon

GEOGRAPHIC LOCATION

The Lewis River headwaters descend from the southern flanks of Mount Adams and Mount St.
Helens. The mainstem of the river, also known as the North Fork Lewis River, flows southwesterly
from its source in Skamania County through three impoundments, Merwin Lake at River Mile (RM)
19, Yale Lake RM 34, and Swift Creek Reservoir RM 48. Along the middle and lower sectrons,
the river forms the boundary between Clark and Cowlitz counties. A major tributary, East Fork
Lewis River, enters the mainstem at RM 3. From this point the Lewis River continues west,
entering the Columbia River at RM 88. Lewis River Hatchery is located at RM 12. Speelyai
Hatchery is located at Speelyai Bay on Merwin Reservoir.

ORIGIN

The Lewis River historically had excellent runs of coho  salmon. Before the construction of
Merwin, coho  spawned in the headwater tributaries of Pine Creek RM 59 and Muddy River RM 60,
including Clearwater and Clear Creeks (WDF, 1990). Most existing early coho  (Type-S). hatchery
programs are considered to be linked to native Toutle River stock coho. Washington stations either
received Toutle stock eggs or utilized local native early run coho. Late stock coho (Type-N) are
informally considered synonymous with Cowlitz River stock coho.  Late stock hatchery programs
were developed utilizing Cowlitz River stock, their derivatives, or native late runs. Late coho  used
in most of the current programs are presumably a blend of all of these, although egg transfers from
Cowlitz Hatchery occur most frequently (Howell et al. 1985). The Lewis and Speelyai hatcheries
have both stocks of coho.

DISTRIBUTION

Natural spawning occurs in most areas accessible to coho.  Historically spawning on the Lewis
occurred throughout the watershed. The most extensively utilized stream of the North Fork Lewis
River is Cedar Creek. Coho travel upstream for 15 miles into North and South Fork Chelatchie
Creeks. On low water flow years coho  spawn intensively in the North Fork Lewis River upstream
from the Lewis River Hatchery to Merwin Dam.

On the East Fork Lewis River coho  spawning occurs below Lucia Falls (RM 21), particularly in
side channel areas. Lockwood, Mason, and Rock Creeks are extensively used by spawning coho
(WDF, 1973). Some spawning does occur above Lucia Falls but high river flow is needed for fish
passage.

PRODUCTION

Despite the blockage by Merwin Dam, coho  continue to return in good numbers due to the hatchery
program started in 1930. In 1951, the Washington Department of Fisheries estimated coho
escapement in the North Fork Lewis to be about 10,000 and the East Fork Lewis at about 5,OOO
(WDF,  1990). After Merwin was built, but before Yale was constructed, coho  were trapped
immediately below Merwin and released into the reservoir to utilize upstream habitat (WDF, 1990).

In Washington and Oregon adult production of early and late coho  from natural spawners is
unknown except for a few instances. A factor of 10 - 15 percent might be considered reasonable for
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the percent of the total Columbia River coho  production originating from naturally spawning fish
g)ell et al. 1985). Escapement estimates are based solely of returns to the hatchery (WDF,

.

Tables 1 and 2 describe the amount of spawning and rearing habitat, by quality, available in the
Lewis River. This data was derived from the Presence/Absence database of the Northwest Power
Planning council, 1991.

The number of Lewis River coho  natural spawn escapement is unavailable. Lewis and Speelyai
early coho  returns during the 1978 - 1987 brood years averaged 8,803 fish and ranged from a low
of 1,123 for the 1982 brood to a high of 16,241 for the 1979 brood. Lewis and Speelyai late coho
returns during the 1980 - 1987 brood years averaged 30,451 fish and ranged from a low of 10,349
for the 1984 brood to a high of 62,208 for the 1983 brood. Lewis and Speelyai early and late coho
returns by brood year are presented in Tables 3 and 4, respectively.

Lewis River tributary sport catch estimates between 1979 - 1988 return years averaged 2,275 adult
coho,  ranging from a low of 704 in 1981 to a high of 5,525 in 1980 based on punch cards and
limited sampling data. Specific age and brood year analysis for Lewis River sport catch is
unavailable.

ADULT LIFE HISTORY

Run size. catch and escanement

Ocean commercial and recreational fisheries off the Oregon coast are the primary harvesters of early
coho.  The Oregon troll fishery accounts for the highest percentage of the overall catch. Most of
the freshwater recreational harvest occurs in the Washington tributaries (Howell et al. 1985).

Based on coded-wire tagged releases of 1976 - 1978 brood late coho,  most of the harvest occurs in
the Washington and Oregon ocean fisheries. Late coho  have a more northerly migration pattern
than early coho (WDF, 1990). This is reflected in the catch distribution where the Washington
coastal catch comprised 40 percent of the total harvest compared to 20 percent for early coho  during
1979 - 1981. Late coho also contribute significantly to the lower Columbia River commercial gill
net fishery (Howell et al. 1985).

Strays from other lower river hatcheries are not unusual. Table 5 lists Lewis and Speelyai hatchery
origin coho  stray coded-wire tag recoveries beginning with the 1978 brood through to the 1988
brood. Coded-wire tags which originated outside the Lewis subbasin  but were recovered within the
Lewis subbasin  are listed in Table 6.

Harvest rates have averaged 79 percent and 85 percent for Type-S and N stocks, respectively,
between 1983 and 1987. Harvest of Type-S coho  is occasionally constrained by one or more of the
fall chinook stocks. Harvest of Type-N coho is generally not constrained by weak stocks, with
hatchery escapement being the only management constraint (WDF, 1990).

Time of Mipration

Early coho  enter the Columbia River by mid-August and begin returning to the lower Columbia
hatcheries in early September. In the mainstem  Columbia River early coho  are predominant from
August to mid-September. Stock composition shifts to late coho  in late September and October.
Typically, the late coho  run begins entering freshwater in mid to late September with mid-October
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considered the main migratory period in the mainstem  Columbia River (Howell et al. 1985).

Snawnine Period

For Type-S coho, both hatchery and natural spawning occurs around late October, while for Type-N
coho  spawning will extend from late November through March, with the bulk being in December
and early January (Howell et al. 1985)

Snawnine Areas

Natural spawning occurs in most areas accessible to coho  (Howell et al. 1985).

Age composition

Coho return as two-year-old jacks and three-year-old adults. Total early and late coho  hatchery
returns to the Lewis River are listed in Tables 3 and 4. Age composition percentages by brood year
for early and late coho  returning to the Lewis River hatcheries are listed in Tables 7 and 8,
respectively. Age composition percentages by brood year for Lewis subbasin  natural spawners are
unavailable.

Sex Ratio

The number of Lewis River Hatchery adults for the 1979 - 1988 return year averaged 4,889 with a
low return of 1,016 in 1985 and a high of 12,709 in 1892 (WDF, 1990). The percent of Lewis
River Hatchery adult females for the return years 1979 -1988 averaged 0.39 percent with a low of
0.24 percent in 1987 and a high of 0.52 percent in 1979 (WDF, 1990). Specific percent females by
brood year and age class (freshwaterocean) for coho  naturally spawning is unavailable.

Fecundity

Fecundity at the Lewis and Speelyai hatcheries for the 1980 -1988 return years averaged 2,506 with
a low of 2,042 in 1983 and a peak of 3,044 in 1988 (WDF ,199O).

Lewis River natural and hatchery fecundity data by age class and brood year are unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

In the Lewis River, at 50 degrees Fahrenheit, fertilization to eyed-egg stage takes about 3.5 weeks,
eyed-egg to hatching takes about 2.5 weeks, and hatching to emergence about 8 weeks (Howell et
al. 1985). The juvenile life history for Lewis subbasin  coho  is similar to that of other stocks in the
region with a spring emergence (WDF, 1990).

Time. age and size at migration

Hatchery release information for the Lewis subbasin  by brood year is presented in Table 9. Because
of pond capacity constraints, fingerlings usually constitute the majority of the production.
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Survival Rate

A generalized recent year smolt to adult survival rate for coho  was estimated to be 2.5 percent
(‘I’AC 1983, Howell et al. 1985).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Lewis and Speelyai hatcheries are listed in Table 10
(WDF Salmon Culture, Olympia).
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Table 1 (FIR-l). Estimated amount of rearing and spawning habitat by quality of the Lewis River
coho  production area.

Distance/Area Excel lent  Good Fair” PoOti Unknown Total Confidence

Miles (%) 00 77 23 00 64.1

Acres (%) 00 80 20 00 99.0

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Lewis River coho
production area.

Distance/Area Excel lent  Good Faif Poor”

Miles (%) 00 00 100 00

Acres (%) 00 00 100 00

Unknown Total

10.5

76.4

Confidence

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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Table 3 @H-l).  Total hatchery returns of early coho  to the North Fork Lewis River by brood year.

Total Age

1984 95 13,388 13,483 13,388

1985 6,954 4,997 11,951 4,997

1986 464 13,357 13,821 13,357

1987 451 4,733 5,184 4,733

Includes early coho  returns to Lewis and Speelyai  Hatcheries.

Age composition based on hatchery personnel designation of adults and jacks. Adults were assumed
to 2.1 and jacks 2.0.
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Table 4 @H-2). Total hatchery retutis  of late coho  to the Lewis River by brood year.

Total Age

1985 17,053 27,765 44,818 27,765

1986 13,634 34,998 48,632 34,998

1987 7,076 21,286 28,362 21,286

1988 6,613

Age composition based on hatchery persoinei  designation of adults and jacks.
Adults were assumed to be 2.1 and jacks 2.0.

Includes late coho  returns to Lewis and Speelyai hatcheries.
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Table 5 (AE). Emigration of coded wire tagged coho  from the North Fork Lewis subbasin.

Hatchery/Release
Site

Recovery site, Run Year(s) Recovery Method Number
Sampled

Number
Recovered

Total Number
Estimated,
(PSMFC)

Lewis Hatchery Lewis River, 1989 Spawning Ground 358 8 -me

Lewis Hatchery Lewis River, 1989 Spawning Ground 358 9 ---

Lewis Hatchery Lewis River, 1989 Spawning Ground 358 2 ---

Lewis Hatchery Cedar Creek, 1988 Spawning Ground 1,008 1 --^

Lewis Hatchery Cedar Creek, 1989 Spawning Ground 200 8 ---

Speelyai Hatchery Kalama Falls Hatchery, 1988 Hatchery 4,877 1 1
Speelyai Hatchery Lewis River, 1988 Spawning Ground 1,441 7 ---

Speelyai Hatchery Lewis River, 1988 Spawning Ground 1,441 14 ---

Speelyai Hatchery Lewis River, 1988 Spawning Ground 1,441 8 ---

Speelyai Hatchery Cedar Creek, 1988 Spawning Ground 1,008 19 m-m

Speelyai Hatchery Cedar Creek, 1988 Spawning Ground 1,008 14 ---

Speelyai Hatchery Cedar Creek, 1988 Spawning Ground 1,008 13 ---

Speelyai Hatchery Pup Creek, 1988 Spawning Ground 21 1 !w-m

Speelyai Hatchery Calvin Creek, 1988 Spawning Ground 154 7 ---

Speelyai Hatchery Calvin Creek, 1988 Spawning Ground 154 5 ---

Speelyai Hatchery Colvin Creek, 1988 Spawning Ground 154 1 -em

Based on the following tag codes: 63-44-50, 63-49-19, 63-49-56, 63-37-02, 63-36-63, 63-37-01, and 63-37-02.
Beginning with the 1978 brood.
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Table 6 (AI). Immigration of coded wire tagged coho  into the North Fork Lewis subbasin.

Hatchery/Release
Site

Chelatchie, (wild)

Lewis Hatchery

Lewis Hatchery

Lewis Hatchery

Lewis Hatchery

Lewis Hatchery

Speelyai Hatchery

Speelyai Hatchery

Speelyai Hatchery

Speelyai Hatchery

Speelyai Hatchery

Speelyai Hatchery

Speelyai Hatchery

Speelyai Hatchery

Speelyai Hatchery

Speelyai Hatchery

Recovery site, Run Year(s)

Lewis Hatchery, 1988

Lewis River, 1989

Lewis River, 1989

Lewis River, 1989

Cedar Creek, 1988

Cedar Creek, 1989

Lewis River, 1988

Lewis River, 1988

Lewis River, 1988

Cedar Creek, 1988

Cedar Creek, 1988

Cedar Creek, 1988

Pup Creek, 1988

Colvin Creek, 1988

Colvin Creek, 1988

Colvin Creek, 1988

Recovery Method Number Number
Sampled Recovered

Hatchery 13,634 1

S p a w n i n g  G r o u n d  3 5 8 8

S p a w n i n g  G r o u n d  3 5 8 9

S p a w n i n g  G r o u n d  3 5 8 2

S p a w n i n g  G r o u n d  1 , 0 0 8 1

S p a w n i n g  G r o u n d  2 0 0 8

S p a w n i n g  G r o u n d  1 , 4 4 1 9

S p a w n i n g  G r o u n d  1 , 4 4 1 14

S p a w n i n g  G r o u n d  1 , 4 4 1 8

S p a w n i n g  G r o u n d  1 , 0 0 8 19

S p a w n i n g  G r o u n d  1 , 0 0 8 14

S p a w n i n g  G r o u n d  1 , 0 0 8 13

Spawning Ground 21 1

S p a w n i n g  G r o u n d  1 5 4 7

S p a w n i n g  G r o u n d  1 5 4 5

S p a w n i n g  G r o u n d  1 5 4 1

Total Number
Estimated, (PSMFC)

1

--a

---

m-w

---

m-w

mm”

-me

---

---

-me

L,,

-a-
I

-me

---

-mm

Based on the following tag codes: 63-32-59, 63-31-57, 63-41-49, 63-44-50, 63-49-19, 63-49-56, 63-36-63, 63-37-01, and 63-37-02.

Beginning with the 1978 brood,
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Table 7 (AC-l). Age composition percentage (freshwaterocean) by brood year for early coho
returning to the Lewis and Speelyai hatcheries.

Age composition based on hatchery personnel designation of adults and jacks.
Adults assumed to be 2.1 and jacks 2.0.
N (number of scales samples) not applicable.

Table 8 (AC-2). Age composition percentage (freshwaterocean) by brood year for late coho
returning to the Lewis and Speelyai hatcheries.

Age composition based on hatchery personnel designation of adults and jacks.
Adults assumed to be 2.1 and jacks 2.0.
N (number of scales samples) not applicable.
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Table 9 (TR). Hatchery releases of COHO salmon into the LEWIS RIVER subbasin  sorted by brood year, hatchery and life stage.

Brood
Year
1965
1965
1965
1965

Stock Hatchery

LEVIS RIVER TYPE-S LEWIS RIVER HATCHERY
LEVIS RIVER TYPE-S LEVIS RIVER HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S LEVIS RIVER HATCHERY
LEWIS RIVER TYPE-S LEVIS RIVER HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEEL,YAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEUIS RIVER TYPE-S SPEELYAI HATCHERY
KALAMA RIVER TYPE-S KALAMA FALLS HATCHRY
LEWIS RIVER TYPE-S LEWIS RIVER HATCHERY
LEVIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S LEWIS RIVER HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWtS  RIVER TYPE-S SPEELYAI HATCHERY
LEUIS RIVER TYPE-S LEWIS RIVER HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LOWER KALAMA TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWtS  RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S LEWIS RIVER HATCHERY
LEWIS RIVER TYPE-S LEWIS RIVER HATCHERY
LEWIS RIVER TYPE-S LEWIS RIVER HATCHERY
LEWIS RIVER TYPE-S LEWIS RIVER HATCHERY
LEWIS RIVER TYPE-S LEWIS RIVER HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY
TYPE-S (SPEELYAI SPEELYAI HATCHERY
TYPE-S (SPEELYAI SPEELYAI HATCHERY
TYPE-S (SPEELYAI SPEELYAI HATCHERY
TYPE-S (SPEELYAI SPEELYAI HATCHERY
TYPE-S (SPEELYAI SPEELYAI HATCHERY
TYPE-S (SPEELYAI SPEELYAI HATCHERY
TYPE-S (SPEELYAI SPEELYAI HATCHERY
TYPE-S (SPEELYAI SPEELYAI HATCHERY
TYPE-S (SPEELYAI SPEELYAI HATCHERY
TYPE-S (SPEELYAI SPEELYAI HATCHERY
WASHOUGAL R TYPE-S UASHOUGAL HATCHERY
LEWIS RIVER TYPE-S LEWIS RIVER HATCHERY
LEWIS RIVER TYPE-S SPEELYAI HATCHERY

Life Release
Stage Date 1
smo1t 04/12/6?
smo1t 04/12/6?
.smolt 04/25/67
smdt 04/25/6?
smott 04/17/68
molt 04/17/68
EmFry Olj30;67
EmFry 02/17/67
EmFry 02/16/67
smott 04/22/68
molt 04/22/68
EmFry 02;09;68
sllKdt 04/28/69
EmFry 01/19/68
molt 04/21/69
molt 03/26/70
molt 04/17/70
smo1t 04/20/70
molt 04/02/71
EmFry 02/09/70
EmFry
EmFry

02/28/70
02/09/70

EmFry 02/09/70
EmFry 02;16;70
EmFry 02/16/70
molt 04/06/71
molt 04/06/71
molt 04/08/71
smo1t 04/08/71
Smelt 04/09/71
molt 04/13/71
molt 04/13/71
molt 04/11/72
molt 04/11/72
smo1t 04/11/72
Smelt 04/11/72
molt 04/11/72
EmFry 02;01;71
EmFry 01/25/71
EmFry
EmFr;

01/26/71
01/26/71

EmFry 01/26/71
smo1t 04;10/72
snwtt 04/11/72
sn!01t 04/11/72
smo1t 04/11/72
smo1t 04/12/72
molt 04;12/72
Smelt 04/12/72
molt 04/12/72
smo1t 04/13/72
molt 04/13/72
Fingr 03/31/71
Snlolt 04/16/73
Fingr 03;31;72

Release
Date 2
04/12/67
04;12;67
04/25/67
04/25/67
04/17/68
04/1?/68
01;30;67
02/17/67
02/16/67
04/22/68
04/22/68
02;09;68
04/28/69
01/19/68
04/21/69
03/26/70
04;17/70
04/20/70
04;02;71
02/09/70
02/28/70
02/09/70
02/09/70
02/16/70
02/16/70
04/06/71
04/06/71
04/08/71
04/08/71
04/09/71
04/13/71
04/13/71
04;11;72
04/11/72
04/11/72
04/11/72
04/11/72
02jOlj71
01/25/71
01/26/71
01/26/71
01/26/71
04/10/72
04/11/72
04/11/72
04/11/72
04/12/72
04;12;72
04/12/72
04/12/72
04/13/72
04/13/72
03/31/71
04/16/73
03;31;72

Fish
/Ib.

16
16
17
17
17

12E
1375
1375

?I:
1134

15
1417

:i
16
16

12;:
1296
1296
1296
1296
1296
20
20
18

Release Site CUT Code

LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.01681

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

Released
352013
35095
30478

298662
664845
62055

425754
76450
104250
26604

251156
306501
733968
301000
490561
845760
512000
165200
892500
50700

479700
44200
49400
59800
62400
146500
297700
31500
28710
137700
30060

379994
90496
543420
47404
150094
102778
249000
189000
150000
234000
100000
126000
108800
374400
418500
43605
46395
44730
47670
97500

236600
1162128
771733

1966
1966
1966

LEWIS R (27.0168)
LEWIS R (27.0168)

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

LEWIS R i27.0168j
LEWIS R (27.0168)
SPEELYAI CR 27.0430
LEWIS R (27.0168)
LEWIS R (27.0168)

1966
1966
1966
1966
1967
1967
1967
1967
1968
1968
1968
1969
1969
1969

YACOLT CR i27.0248j
LEWIS R (27.0168)
LEWIS R-EF (27.0173)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R i27.0168j
LEWIS R (27.0168)
LEWIS R (27.0168)
GREEN FORK CR 270287
LEWIS R (27.0168)

UNTAGGED
UNTAGGED

1969
1969
1969
1969
1969

LOCKwoo CR 27.0189
ROCK CR (27.0222)

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

ROCK CR i27.0222j
YACOLT CR (27.0248)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)

1969
1969

UNTAGGED
UNTAGGED

1969
1969
1969
1969
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970

1: LEWIS R (27.0168)
LEWIS R (27.0168)

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED ,
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED '
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

18
18
16

::
14
13

1512
1512
1512
1512
1512

15
16

1:
15
15
14

12
14

744
16

498

LEWIS R i27.0168j
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEUIS R (27.0168)
LEUIS R (27.0168)
LEWIS R (27.0168)
BIG CREEK i27.025lj
LEWIS R-EF (27.0173)
LEWIS R-EF (27.0173)
LEWIS R-EF (27.0173)
ROCK CR (27.0222)
LEWIS R i27.0168j
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)

1970
1970

LEUIS R (27.0168)
LEWIS R (27.0168)

1970
1971
1971

ROCK CREEK UPR EF Lb
LEWIS R (27.0168)
COPPER CR (27.0275)



Table 9. Hatchery releases of COHO salmon into the LEWIS RIVER subbasin  sorted by brood year, hatchery and Life stage - CONTINUED.

Brood Stock
Year
1971

Hatchery Life
Stage
Fingr
smott
smQ1t
smo1t
smo1t
smo1t
molt
Smelt
Smelt
Fingr
Fingr

Release Release
Date 1 Date 2

Fish Number
/Lb. Released
498 300000
18 271800
18 108000
16 153328
18 610200
17 481406
18 99000

256500
:: 1086032

251 140000
126 88452
107 18297
251 70000
251 70000
135 74925
126 46746
630 346500
630 346500
16 158400
17 350676
16 165600

13
68850
77928

17 226100
17 238663
16 522320
16 638672

1512 757500
240 216000
240 288000
15 647250
15 751500
16 1175488

416 313500
171 80883
416 313500
171 94221
16 1472768
16 6400

1:
338480
805485

180 180000
180 180000
20 203000

180 180000
165 474540
15 1129620
15 55380

110 7115
110 7045
111 5331
26 78884
15 99540
13 304811
9 614156

Release Site

1971
1971
1971
1971
1971
1971
1971
1972

03/30/72 03/30/72
04/16/73 04/16/73
04/17/73 04/17/73
04/30/73  04/30/73
05/01/73  05/01/73

1972
1972
1972
1972
1972

05;01/73 05/01/73
05/03/73 05/03/73
05;03;73 05jo3;n
04/25/74 04/25/74
04/23/73  04/23/73

1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1973

SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY

19'73
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974
1974
1975
1975
1975

LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
CDWLITZ TYPE-N STOCK
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-N
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
CDWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
TYPE-S (SPEELYAI
TYPE-S (SPEELYAI
TYPE-S (SPEELYAI
TYPE-S (SPEELYAI
CGWLITZ TYPE-N STOCK
TYPE-S (SPEELYAI
TYPE-S (SPEELYAI
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
TYPE-S (SPEELYAI
TYPE-S (SPEELYAI
TYPE-S (SPEELYAI

SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY

Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
smoit
smott
Smelt
Smelt
smo1t
smo1t
molt
snw1t
molt
EmFry
Fingr
Finer
smo1t
smo1t
smo1t
Fingr
Fingr
Fingr
Fingr
smo1t
smo1t
smo1t
smo1t
Fingr
Fingr
Finer
Fingr
Fingr
smo1t
sllKJ1t
Fingr
Fingr
Fingr
Fingr
Smelt
snw1t
molt

06/06/?3 06/06/73
06/06/73 06/06/73
04;23;73 04;23;73
04/23/i-3 04/23/73
05/23/73 05/23/73
06/06/73 06/06/73
03/15/?3 03/15/?3
03/15/73 03/15/n
04/29/74 04/29/74
04/30/74 04/30/74
04/30/74 04/30/74
05/01/74 05/01/74
05/01/74 05/01/74
05/01/74 05/01/74
05/01/74 05/01/74
04/23/75 04/23/75
04/23/?'5 04/23/75
01/21/74 01/21/74
04/16/74 04/16/74
04/16/74 04/16/74
04/30/i-5 04/30/75
04/30/75 04/30/75
05/07/76 05/07/76
03/18/75 03/18/75
05/20/?'5 05/20/75
03/18/75 03/18/75
05/20/?3 05/20/75
05/03/76 05/03/76
05/03/76 05/03/76
04/04/n 04/04/77
04/28/?7 04/28/77

1975
1975
1975
1975
1975
1975
1976
1976
1976
1976
1976
1976
1976

05/07/76  05/07/76
05/06/76  05/06/76
02ilSi77  02jlSj77
05/06/76  05/06/76
05/19/76  05/19/76
05/03/77  05/03/77
05/03/77  05/03/77
07/06/77  07/06/77
07/06/77 07/06/i?
07/06/77  07/06/77
12/09/77 12/09/77
03/26/78  03/26/78
05/09/78  05/09/78
06/12/78  06/12/78

GREEN FORK CR 270287
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
CEDAR CREEK (27)
CEDAR CREEK (27)
CEDAR CREEK (27)
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
COPPER CR (27.0275)
GREEN FORK CR 270287
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
SPEELYAI CR 27.0430
COPPER CR (27.0275)
GREEN FORK CR 270287
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
GREEN FORK CR 270287
LEWIS R-EF (27.0173)
ROCK CR (27.0222)
SPEELYAI CR 27.0430
LEWIS R (27.0168)
SPEELYAI CR 27.0430
LEWIS R (27.0168)
LEWIS R (27.0168)
COPPER CR (27.0275)
GREEN FORK CR 270287
LEWIS R (27.0168)
ROCK CR (27.0222)
SPEELYAI CR 27.0430
LEWIS R (27.0168)
SPEELYAI CR 27.0430
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)

CUT Code

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
U N T A G G E D
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED ,
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED '
UNTAGGED
UNTAGGED
UNTAGGED
631617
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED



Table 9. Hatchery releases of COHO salmon into the LEUIS RIVER subbasin sorted by brood year, hatchery and life stage - CONTINUED.

S t o c kBrood
Year
1976
1976
1976
1976
1977
1977
1977
1977
1977

Hatchery

1977
1977
1978
1978
1978
1978
1978
1978
1978
1978

TYPE-S (SPEELYAI
TYPE-S (SPEELYAI
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
TYPE-S (SPEELYAI
TYPE-S (SPEELYAI
TYPE-S (SPEELYAI
TYPE-S (SPEELYAI
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
TYPE-S (SPEELYAI
TYPE-S (SPEELYAI
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
LEWIS RIVER TYPE-S
TYPE-S (SPEELYAI
CDWLITZ TYPE-N STOCK
TYPE-S (SPEELYAI
CDWLITZ TYPE-N STOCK
TYPE-S (SPEELYAI
CDWLITZ TYPE-N STOCK
TYPE-S (SPEELYAI
CDWLITZ TYPE-N STOCK
TYPE-S (SPEELYAI
CDWLITZ TYPE-N STOCK
TYPE-S (SPEELYAI

SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY

Life
Stage
Fingr
Fingr
smoit
smo1t
Fingr
smo1t
smo1t
Smelt
molt
molt
smo1t
Fingr
Fingr
Fingr
Fingr
smo1t

Release Release
Date 1 Date 2

05/11/77 05/11/77
05/11/77 05/11/77
05/03/78 05/03/78
05/03/78 05/03/78
12/10/78 12/10/78

Release Site CWT Cede

molt
molt

1978
1978
1978
1978
1978
1978
1978
1978 CDWLITZ TYPE-N STOCK
1978 TYPE-S (SPEELYAI

04;25;79 04/25/79
06/03/79 06/03/79
05/02/79 05;02;79
05/02/79  05/02/79
05/02/79 05/02/79
05/02/79 05/02/79
01/12/80 01/12/80
03/30/79 03/30/79
03/30/79  03/30/79
03/30/79  03/30/79
04;16;80 04/16/80
04/16/80  04/16/80
04;16;80  04;16;80
04/16/80 04/16/80
05/07/80 05/07/80
05/07/80 05/07/80
05/07/80 05/07/80

1978
1978
1978
1979
1979
1979
1979
1979
1979
1979

05j07;80  05;07/80
05/15/80  05/15/80
05;15;80  05;15;80
05/15/80 05/15/80
05/15/80 05/15/80
06/13/79 06/13/79
06/13/79 06/13/79
06;13;79  06/13/79
06/13/79  06/13/79
06;25;80  06;25;80
03/16/81 03/16/81
03/17/81 03/17/81
03/17/81 03/17/81
03/17/81 03/17/81

1979
1979
1979
1979
1979
1979
1979

TYPE-S ~SPEELYAI
TYPE-S (SPEELYAI
TYPE-S (SPEELYAI
LEWIS RIVER TYPE-S
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COULITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COWLITZ TYPE-N STOCK

1979
1979
1979
1979
1979
1979
1979
1979
1979
1979

LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY

molt
molt
molt
snlo1t
molt
molt
molt
smo1t
molt
Fingr
Fingr
Fingr
Fingr
Fingr
Smelt
sllw1t
sma1t
Smelt
molt
molt
Smelt
molt
molt
smo1t
molt
smo1t
smo1t
smo1t
molt
smo1t
smo1t
Fingr
Fingr
smott
molt
molt
smo1t

03;17;81 03;17/81
03/18/81 03/18/81
03;18;81 03;18;81
04/24/81 04/24/81
04/24/81 04/24/81
04/24/81 04/24/81
04/24/81 04/24/81
04/24/81 04/24/81
05/03/81 05/03/81
05/03/81 05/03/81
05;30;81 05/30/81
05/31/81 05/31/81
05;31;81 05;31;81
02/25/81 02/25/81
02/24/81 02/24/81
05;05/81 05/05/81
05/06/81 05/06/81
05;05;81 05;05/81
05/06/81 05/06/Bl

Fish Number
/lb. Released
251 108250
251 12500

7750
1:: 1227600
24 43584
16 250992
13 751777
15 7500
15 7500
15 875982
15 615800
27 169911

1106 80300
1106 118800
1106 44000

::
12432
15568

20 177600
20 222400

13
22379
28025

17 114163
17 142961

::
23595
29547

17 570206
17 714042

171 86184
171 172197
171 85500
171 85500
200 4400
22 197890
27 126360
27 184140
18 177660
18 329940
22 140140
22 260260
18 139860
18 259740
17 389844
15 483030
15 895095
17 317832
17 644691
13 998881
13 373048
13 541099
27 69520
27 330480

:t
4800
9000

16 339200
18 511200

CEDAR CREEK (27)
LAKE MERWIN (27)
LAKE MERWIN (27)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LAKE MERWIN (27)
LAKE MERWIN (27)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LOCKWDDD CR 27.0189
MASON CR (27.0200)
RILEY CR (27.0190)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R
LEWIS R

g.z;g;

LEWIS R (27:0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
COPPER CR (27.0275)
GREEN FORK  CR 270287
ROCK CR (27.0222)
SPEELYAI CR 27.0430
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LAKE MERWIN (27)
LEWIS R (27.0168)
LAKE MERWIN (27)
LAKE MERWIN (27)
LEWIS R (27.0168)
LEWIS R (27.0168)

UNTAGGED
UNTAGGED ,
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED ,
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED '
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED



Table 9. Hatchery releases of COHO salmon  into the LEUIS RIVER subbasin  sorted by brood year, hatchery and Life stage - CONTINUED.

Brood stock Hatchery
Year
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1981
1981
1981
1981
1981
1981
1981
1981
1981
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1983
1983
1983
1983
1983
1983
1983
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984

COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
CDULITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
TOUTLE R TYPE-S
TWTLE R TYPE-S
TDUTLE R TYPE-S
TCAJTLE  R TYPE-S
COLUMBIA R - TYPE-S
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
TDUTLE R TYPE-S
TOUTLE R TYPE-S
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
TDUTLE R TYPE-S
TDUTLE R TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
TDUTLE R TYPE-S
TOUTLE R TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
LEWIS RIVER
CDWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COWLITt TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
CDWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S

LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY

Release Site CUT Code

LOCKWDDD CR 27.0189
MASON CR (27.0200)
RILEY CR (27.0190)
LEWIS R (27.0168)
LEWIS R (27.0168)
CEDAR CREEK (27)

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
632304
UNTAGGED
632305
UNTAGGED
UNTAGGED
UNTAGGED

Life Release
Stage Date 1
Fingr 01/16/81
Fingr 01/16/81
Fingr 01/16/81
molt 05/07/82
molt 05/16/82
EmFry
EmFry

01/15/81
01/15/81

EmFry 02/17/81
EmFry 02/17/81
EmFry 02/17/81
molt 05/04/82
smo1t 05/04/82
smo1t 06/02/82
molt 06/02/82
EmFry 12/15/81
molt 05flll83
Smlt 05/15/83
EmFry Ol/O4/82
EmFry 01/09/82
molt 05/03/83
Sinolt 05/03/83
molt 06/20/83
molt 06/20/83
smott 05/29/84
molt 05/19/84
Finer 04/28/83
Fingr 07/18/83
smott 05;01;84
snw1t 05/01/84
molt 05/01/84
smo1t 05/01/84
slwJ1t 05/30/84
smott 05/30/84
molt 04/26/85
sllul1t 04/26/85
molt 04/26/85
smott 04/26/85
Smelt 05/27/85
Fingr 06/29/84
molt 04/30/85
EmFry 04/17/86
Fingr
Fin&

07/01/85
07/01/85

Fingr 07/01/85
Fingr 07/01/85
Fingr 07/01/85
Fingr 07/01/85
Fingr 07fOlf85
Fingr 07/03/85
Fingr 07/03/85
Fingr 04/29/85
Fingr
Fin&

07/02/85
04/29/85

Fingr 04/29/85
Fingr 04/29/85

Release
Date 2

01/16/81

Fish Number
/lb. Released
1334 152950
1334 152950
1334 202160
15 498810
17 3469360

1334 690900
1375 124950
1512 150000
1512 1099500
1512 330000

51205
:; 710220
17 51323
17 70788

1680 480000
18 1365480
18 1401930

1417 272000
1463 64000

$8 9Ex
20 50985
20 64515
19 100700
18 3165300

613 927000
60 154600
17 49260
17 750844
19 147269

:3
42500
51335

19 86415
18 84300

1: :8EJ
18 417600
17 4246500

150 150300
18 151300
25 4720

409 13120
409 13120
409 13530
409 13530
409 13940
409 16400
409 16776
391 49900
391 33200
810 16200
391 23000
810 113400
810 113400
810 283500

01/16/81
01/16/81
05;07/82
05/16/82
01/15/81
01/15/81
02/17/81
02/17/81
02/17/81
OS/O4182
05/04/82
06/02/82
06/02/82
l2/15/8l
05/11/83
05/15/83
01/04/82

SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY

CHELATCHIE CREEK -NF
LAKE MERWIN (27)
LEWIS R-EF (27.oi73j
ROCK CR (27.0222)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R

LAKE MERWIN

i27.0168j

(27)

LEWIS R

LEWIS R

(27.0168)
LEWIS R

(27.0168)

(27.0168)
LEWIS R (27.0168)
LAKE MERWIN (27)
LAKE MERWIN (27)
LAKE MERWIN (27)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)

UNTAGGED
UNTAGGED

01/09/82
05103183

UNTAGGED
U N T A G G E D
UNTAGGED

UNTAGGED

632735
UNTAGGED

UNTAGGED

05;03;83
06120183
06/20/83
05/29/84
05/19/84
04;28;83
07/18/83

SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LOWER  KALAMA HATCHRY
SPEELYAI HATCHERY
SPEELYAI HATCHERY

LEWIS R-EF i27.0173)
LAKE MERWIN (27)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)

UNTAGGED
UNTAGGED
633015
UNTAGGED
UNTAGGED
UNTAGGED
633016
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED ,
UNTAGGED
UNTAGGED
UNTAGGED
633130
UNTAGGED
UNTAGGED
UNTAGGED
U N T A G G E D
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

05;01;84
05/01/84
05fOlfB4
05/01/84
DS/30/84
05/30/84
04/26/85
04/26/85
04/26/85
04/26/85
05/27/85
06/29/84
04/30/85
06/30/86
07/01/85
07/01/85
07/01/85
07/01/85
07/01/85
07/01/85
07folfa5
07103185
07;03;85
04/29/85
07/02/85
04/29/85
04/29/85
04/29/85

SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY

LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R i27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)

LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY

LEWIS R (27.0168)
LAKE MERVIN (27)
LAKE MERWIN i27j
LEWIS RIVER TRIBS
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF

LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY

CHELATCHIE CREEK -NF
COPPER CR (27.0275)
GREEN FORK CR 270287
HOUGHTON CR 27.0319
JENNY CR (27.0174)
LAKE MERWIN (27)
LAKE MERWIN (27)
LAKE MERWIN (27)

LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY

UNTAGGED
UNTAGGED
UNTAGGED



Table 9. Hatchery releases of COHO salmon into the LEWIS RIVER subbasin  sorted by brood year, hatchery and life stage - CONTINUED.

Brood
Year
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985

stock

CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
CDWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CHELATCHIE CREEK -NF
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK

Hatchery

LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
PDNR (WILDSTOCK- N
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY

Life Release Release
Stage Date 1 Date 2
Fingr 06/04/85 06/04/85
Fingr 07/02/85 07/02/85
Fingr 07/02/85 07/02/85
Fingr 07/02/85 07/02/85
Finer 06/12/85 06/12/85
Fingr 07/02/85 07/02/85
Fingr 07/02/85 07/02/85
Fingr 04/29/85 04/29/85
Fit-w 04/29/85 04/29/85
Fingr 07/01/85 07/01/85
Fingr 07/01/85 07/01/85
Fingr 06/12/85 06/12/85
Fingr 07/01/85 07/01/85
Fingr 07/01/85 07/01/85
molt 05/07/86 05/07/86
molt 05/07/86  05/07/86
smo1t 05/18/86  05/18/86
sma1t 05/21/86  OS/2106
EmFry 04/18/86 06/30/86
Fingr 04/09/85 04/09/85
Fingr 04/09/85 04/09/85
Fingr 04/09/85 04/09/85
Fingr 04/09/85 04/09/85
Fingr 04/09/85 04/09/85
Fingr 04/09/85 04/09/85
Fingr 04/08/85 04/08/85
Fingr 04/09/85 04/09/85
Fingr 04/09/85 04/09/85
Fingr 04/09/85 04/09/85
Fingr 07/09/85 0?/09/85
Fingr 04/08/85 04/08/85
Fingr 04/08/85 04/08/85
Fingr 04/08/85 04/08/85
Fingr 04/08/85 04/08/85
Fingr 04/09/85 04/09/85
Fingr 04/09/85 04/09/85
Finer 04/08/85 04/08/85
Fingr 01/08/86 01/08/86
smo1t 07/01/86 07/01/86
Fingr 05/13/86 05/13/86
Fingr 06/03/86 06/03/86
Fingr 06/24/86 06/24/86
Fingr 06/24/86 06/24/86
Finer 06/24/86 06/24/86
Fingr 06/24/86  06/24/86
Fingr 06/24/86 06/24/86
Fingr 06/24/86 06/24/86
Fingr 06/24/86 06/24/86
Fingr 06/24/86 06/24/86
Fingr 06/03/86 06/03/86
Fingr 05/06/86 05/06/86
Fingr 06/03/86 06/03/86
Fingr OS/27186 05/27/86
Fingr 06/24/86 06/24/86
Finer 05/28/86 OS/28186

Fish Number Release Site CWT Code
/lb. Released
698
391
391

tfi
391
391
810
810
391
391
498
391
391

:i
18
17

5::
553
553
553
553
553
553
553
553
553

5;:
553
553
553
553
553
553
38
14

445
498
261
215
215
215
215
215
215
215
498
521
498
560
210
621

203000 LEWIS R (27.0168) UNTAGGED
44500 LOCKWOOD CR 27.0189 UNTAGGED

MASON CR (27.0200) UNTAGGED
RILEY CR (27.0190) UNTAGGED

34700
12000

ROCK CR i27.0222j
ROCK CR (27.0222)
ROCK CREEK UPR EF LE
ROSS CR (27.0305)
ROSS CR (27.0305)

8100
16200
17600 WEAVER CR i27.0249j
18700 WEAVER CR (27.0249)
44500 YACOLT CR (27.0248)

UNTAGGED
UNTAGGED
UNTAGGED

97500
15200
15200

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
633401
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED ,
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED ’
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

14800 YACOLT CR (27.0248)
14800 YACOLT CR (27.0248)

LEWIS R
LEWIS R

pi;;

LEWIS R (27:0168)
LEWIS R (27.0168)
CHELATCHIE CREEK -NF
CEDAR CREEK (27)
CEDAR CREEK (27)
CEDAR CREEK (27)
CEDAR CREEK (27)
CEDAR CREEK (27)
JOHN CR
LAKE MERWIN '27.0:32::
LAKE MERWIN (27)
LAKE MERWIN (27)
LAKE MERWIN (27)
LAKE MERWIN (27)
LEWIS R-EF (27.0173)
LEWIS R-EF (27.0173)
LEWIS R-EF (27.0173)
LITTLE CR (27.0286)
PUP CREEK (27.0345)
PUP CREEK 427.0345)
SLIDE CR (27.0284)
SPEELYAI CR 27.0430
SPEELYAI CR 27.0430
CEDAR CREEK (27)

647100
1232100
1878300
1878500

4227
24200
38500
63800
64900
77000
38500
66000
117200
121000
121000
150400
34100
46200

200200
23100

38500
23100
6300

151200
114100
70000
49400
14620
14835
14845
15050
15050
15050
15050
60000
24000
30000
42000
29400
50000

CEDAR CREEK (27)
CEDAR CREEK (27)
CHELATCHIE CREEK -IF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -IF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
COPPER CR (27.0275)
JENNY CR (27.0174)
JOHN CR (27.0335)

UNTAGGED
UNTAGGED

JOHNSON CR (27.0327) UNTAGGED
JOHNSON CR (27.0327) UNTAGGED
LEWIS R-EF (27.0173) UNTAGGED



Table 9. Hatchery releases of COHO salmon into the LEUIS RIVER subbasin  sorted by brood year, hatchery and life stage - CONTINUED.

Brood
Year
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1986
1986
1986
1986
1986
1986
1986
1986

Stock Hatchery

COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEUIS RIVER HATCHERY
COULITZ TYPE-N STOCK LEUIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEUIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLlTt TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COULITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEVIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLtTZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COULITZ TYPE-N STOCK LEWIS RIVER HATCHERY
CHELATCHIE CREEK -NF PDNR (WILDSTOCK- N
CHELATCHIE CREEK -NF QDNR (WILDSTOCK- N
COLUMBIA R - TYPE-S SPEELYAI HATCHERY
COLUMBIA R - TYPE-S SPEELYAI HATCHERY
COLUMBIA R - TYPE-S SPEELYAI HATCHERY
COLUMBIA R - TYPE-S SPEELYAI HATCHERY
COLUMBIA R - TYPE-S SPEELYAI HATCHERY
COLUMBIA R - TYPE-S SPEELYAI HATCHERY
COLUMBIA R - TYPE-S SPEELYAI HATCHERY
COLUMBIA R - TYPE-S SPEELYAI HATCHERY
COLUMBIA R - TYPE-S SPEELYAI HATCHERY
TOUTLE R TYPE-S SPEELYAI HATCHERY
TUITLE R TYPE-S SPEELYAI HATCHERY
TWTLE R TYPE-S SPEELYAI HATCHERY
TOUTLE R TYPE-S SPEELYAI HATCHERY
TCUTLE R TYPE-S SPEELYAI HATCHERY
TOUTLE R TYPE-S SPEELYAI HATCHERY
COLUMBIA R - TYPE-S SPEELYAI HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COULITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COULITZ TYPE-N STOCK LEUIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COULITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COULITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
CWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COULITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COULITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY

Life
Stage

Release
Date 1

06/03/86
06/03/86
05/06/86
05/06/86
05/06/86
05/14/a6
06;24  j86
06/24/86
05/06/86
05/28/86
05/06/86
06/24/86
06/24/86
06/24/86
06/24/86
06/24/86
04/15/87
04/16/87
05/25/87
05/25/87
04/11/87
04/l l/87
04/08/86
04/08/86
04/08/86
04/08/86
04/08/86
04/08/86
04/08/86
07/29/86
04/08/86
04/15/87
04/15/87
04/15/87
04/15/87
04/15/87
04/15/87
07/01/87
04/09/87
03/19/87
03/12/87
03/13/87
04;03;87
04/09/87
03/18/87
03/18/87
03f la/87
03/18/87
03/12/87
03/l 2/87
D3/19/87
03/19/87
03/l 2187

Release
Date 2

06/03/86
06/03/86
05/06/86
05/06/86
05;06/86
05/14/86
06j24ja6
06124186
05/06/86
05/28/86
05/06/86
06j24j86
06/24/86
06/24/86
06/24/86
06/24/86
04;15;87
D4/16/87
05/25/87
05/25/87
06/04/87
D6/04/87
04/08/86
04;08;a6
04/08/86
04/08/86
04/08/86
04/Da/a6
04/08/86
07/29/86
04/08/86
04/16/87
04/16/87
04/16/87
04/16/87
04;16;87
04/16/87
07/01  /a7
04/09/87
03/19/87
03/12/87
03/13/87
04/03/87
04/09fa7
03/18/87
03/18/87
03/18/87
03/18/87
03/l 2/87
03/12/87
03/19/87
03/19/87

Fish Number
/lb. Released
498 90000
498 125000
521 46900
515 44000
521 70800
449 82000
261 37700
261 37700
521 14000
574 72000
515 29500
210 35700
210 35700
210 29400
210 29400
210 29400
15 91576
18 723824
18 1444376
16 2117124
20 7403

328
6185
a8200

349 14700
349 12200
349 6300
349 5600
352 104800
349 24000
75 150900

349 12900

:: 2:::::
15 25228
15 298542

1: 2::;:
10 150150

1260 35000
1226 186200
1163 71300
1260 117300
1194 100800
1260 110000
1226 58800
1226 63700
1226 83300
1226 83300
1163 55200
1163 48300
1226 34300
1226 39200
1163 46000
1163 57500

Release Site CUT Code

LEWIS R-EF (27.0173)
LEWIS R-EF (27.0173)
LOCKWOOD CR 27.0189
LOCKWOOD CR 27.0189
MASON CR (27.0200)
MASON CR (27.0200)
PUP CREEK (27.0345)
PUP CREEK (27.0345)
RILEY CR (27.0190)
ROCK CR (27.0222)
ROCK CREEK UPR EF LE
WEAVER CR (27.0249)
WEAVER CR (27.0249)
YACOLT CR (27.0248)
YACDLT CR (27.0248)
YACOLT CR (27.0248)
LEWIS R i27.016aj
LEWIS R (27.0168)
LEWIS R (27.0168)

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
U N T A G G E D
634149
634442
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
molt
smo1t
smo1t
sldt
EmFry
EmFry
Fingr
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fingr
Fingr
sldt
smo1t
smo1t
molt
molt
molt
molt
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry
EmFry

LEWIS R (27.0168)
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CEDAR CREEK (27)
DEAN CREEK (27)
HOUGHTON CR 27.0319
MCCORMICK CR 27.0182
ROBINSON CR 27.0300
ROCK  CREEK UPR EF LE
ROSS CR (27.0305)
SPEELYAI CR 27.0430
UNNAMED STREAM (27)
LEWIS R (27.0168)
LEWIS R (27.0168)

UNTAGGED
UNTAGGED
UNTAGGED
633663
UNTAGGED
633701
UNTAGGED
633702
UNTAGGED ,
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED ’
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

LEVIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.owaj
LEWIS R (27.0168)
SPEELYAI CR 27.0430
DEAN CREEK (27)
JOHN CR (Z7.03351
JOHNSON CR (27.0327)
LAKE MERUIN (27)
LOCKWOOD CR 27.0189
LOCKWOOD CR 27.0189
MASON CR (27.0200)
MASON CR (27.0200)
MASON CR (27.0200)
MASON CR (27.0200)
PINE CR (27.0514)
ROCK CR (27.0222)
ROCK CR (27.0222)
ROCK CR (27.0222)
ROSS CR (27.0305)
STAPLES CR (27.0315)
UNNAMED STREAM (27)

1986
1986
1986
1986
1986 UNTAGGED

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

1986
1986
1986
1986

03iizia7
EmFry 03/12/87 03/12/87
EmFry 03/19/87 03/19/87 1226 29400



Table 9. Hatchery releases of COHO salmon into the LEWIS RIVER subbasin  sorted by brood year, hatchery and life stage - CONTINUED.

Brood
Year
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988

Stock

COWLITZ TYPE-N STOCK
CMJLITZ, TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
TWTLE R TYPE-S
TOUTLE  R TYPE-S
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
CDWLITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
TOUTLE R TYPE-S
TDUTLE  R TYPE-S
COLUMBIA R - TYPE-S
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COWLITZ TYPE-N STOCK
CMJLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK

Hatchery

LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEUIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEUIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY

Life
Stage
EmFry
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Smelt
smo1t
smott
smo1t
smo1t
smo1t
molt
molt
smo1t
smo1t
molt
smott
Fingr
Fin&
Finer
Fingr
Fingr
Fingr
Fingr
Fingr

Release Release
Date 1 Date 2

D3/12/87 03/12/87
o3/2ofa7 03f2ofa7
04/21/87 04121187
04/21/87 04/21/87
04/2lfa7 04/21/87
04/30/87 04/30/87
04/21/87 04/21/87
04/22/87 04122187
04/31/87 04/3lfa7
03/20/87 03/20/87
04/21/87 04/21/87
04/22/87 04122187
04/21/87 04/21/87
04/21/87 04/21/87
04/05/88 05/30/88
04105faa 05f3ofaa
04/16/88 04/23/88
D4/16/88 04/23/88
04/16/88 05/22/88
04/16/88 05/22/88
04/16/88 04/16/88
04/16/88 04/16/88
D4/16/88 04/16/88
04/23/88 04123188
04/23/88 04/23/88
04/23/88 04/23/88
04fl7fa7 04fl7fa7
04/17/87 04/17/87
04/17/87 04fl7fa7
04/17/87 04fl7/87
04fl7fa7 04fl7fa7
04/17/87 04/17/87
04/17/87 04/17/87
04fl7fa7 04fl7fa7
07/28/87 07/28/87
07119188 07/19/a8
03/30/88 03/30/88
D7/08/88 07/08/88
03/3o/aa 03/3o/aa
07foa/a8 07/08/88
07foafaa 07/08188
07/08/88 07/08/88
04/3ofa9 04f3ofa9
04/30/89 04/30/89
04/30/89 04/30/89
04/30/89 04/30/89

Fish Number
/lb. Released
1163 48300
926 1116OD

Release Site

WOODLAND PARK CREEK
CEDAR CREEK

GREEN FORK CR 270287

(27)
CEDAR CREEK

JENNY CR

(27)
CEDAR CREEK

(27.0174)

(27)
CEDAR CREEK (27)

CUT Cede

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
634919
UNTAGGED
634450
UNTAGGED
634956
U N T A G G E D
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED ,
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
635256
UNTAGGED
UNTAGGED '
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

483

515

54720

27810

483

483

54720
483

22080

54720

483 125760
515 136990
926 139500

LEWIS R-EF i27.0173j
LEWIS R-EF (27.0173)
PUP CREEK (27.0345)
ROCK CR (27.0222)
ROCK CR (27.02221

483 14400
483 69120
483

20 64600

17280
483 43200

5:

18

IlzS

88200

iii 917833 76667

18 49319
18 1784581
20 11000
20 14600

WEAVER CR i27.0249j
YACOLT CR (27.0248)
LEUIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R i27.0168j
LEWIS R

LEWIS R

(27.0168)

(27.0168)

LEWIS R (27.0168)
LEWIS R

LEWIS R

(27.0168)

(27.0168)

LEWIS R (27.0168)

i: ::Ei
336 9380
336 9380
336 9380

LEWIS R i27.0168j
LEWIS R (27.0168)
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -IF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
SPEELYAI CR 27.0430
LAKE MERWIN (27)

336 9380
336 10050
336 10050
336 10050
336 12730
62 149400

IIC
148250
38400

230 13800
945 77900
230 4600
230 4600
230 4600
18 73521
18 610879
la 370700
18 744200
la 125000
la 1500000
18 1965100
56 154100

589 147500
la 151800

1260 183800

LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEVIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY

Fin.+
Smlt
EmFry
Fingr
Fingr
Fingr
Fingr
Fingr
molt
smo1t
smdt
molt
molt
molt
molt
Fingr
Fingr
smelt
EmFry
EmFry

LEWIS R (27.0168)
JOHNSON CR (27.0327)
LEWIS R i27.016aj
ROSS CR (27.0305)
ROSS CR (27.0305)
STAPLES CR (27.o3151
LEWIS R (27.0168)

OS/IS/89 05/15/89
OS/21189 05/21/89
05;25;89 05;25j89
07/28/88 07/28/88
04/13/88 D4/13/88
06/19/89 06/19/89
04f23fa9 04f23fa9
04/27/89 04/27/89

LEWIS R i27.016aj
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LAKE MERWIN (27)
LEWIS R (27.0168)
SPEELYAI CR 27.0430
LEWIS R (27.0168)

1296 174600 LEWIS R (27.0168) UNTAGGED
LEWIS RIVER HATCHERY EmFry 04/30/89 04130189 1296 473500 LEWIS R (27.01681 UNTAGGED



Table 9. Hatchery releases of COHO salmcn  into the LEWIS RIVER subbasin  sorted by brood year, hatchery and Life stage - CONTINUED.

Brood
Year
1988

Stock Hatchery

COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
TOUTLE R TYPE-S
TOUTLE  R TYPE-S
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
CWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK

LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEVIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEVIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEUIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
SPEELYAI HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY
LEWIS RIVER HATCHERY Fingr 03123190 03/23/90 1031 28672 CHELATCHIE CREEK -NF UNTAGGED
LEWIS RIVER HATCHERY Fingr 03123190 03/23/90 1031 30720 CHELATCHIE CREEK -NF UNTAGGED

Life Release
Stage Date 1
Fingr 05/3lfa9
Fingr OS/31189
Fingr 05f3lfa9
Fingr 05/31/89
Finer
Fin&

osf3lfa9
D5/31/89

Fingr 05f3lfa9
Fingr 05/31/89
Fingr 05/31/89
Fingr
Fin&

D5/31/89
05f31/89

Fingr 05f3lfa9
Fingr 05/31/89
Fingr D4fllfa9
Finer
Fin&

05/31/89
04fll/a9

Fingr 04fllfa9
Fingr 05/31/89
Fingr 05f3lfa9
Fingr 05/31/89
Fingr 05/31/89
Fingr
Fin&

D5/31/89
D5/31/89

Fingr 05/3lfa9
Fingr 06/26/89
Fingr D6/28/89
Finer 05/3lfa9
Fin& 06/28/89
Fingr
Fin&

05/31/89
05/31/89

Fingr D5/31/89
Fingr 05f3lfa9
Fingr 05/3lfa9
Fingr 06/28/89
Fingr 06/28/89
Fingr
Fin&

04111189
06/28/89

Fingr 06f2afa9
Smelt 05/13/90
smo1t 05/13/90
smo1t 05/13/90
Smelt 05/13/90
Smelt 05/13/90
Emfry 12/30/88
EmFry olf3ofa9
EmFry D2/21/89
Fingr 03/29/89
Fingr 06/21/89
smelt 05/13/90
EmFry 04/03/90
Fingr D3/22/90
Fingr D3/22/90
Fingr 03/23/90

Release
Date 2

05/31/89
05/31/89
05/31/89
05f3lfa9
05/31/89
05/31/89
05/31/89
05/31/89
05/31/89
05/31/89
05/31/89
05/31/89
05/31/89
04/11/89
D5/31/89
04/11/89
04/11/89
05/31/89
05/31/89
05/31/89
05/31/89
05/31/89
05/31/89
05/31/89
06/26/89
06/28/89
DSf31189
06/28/89
05/31/89
05f3lfa9
05/31/89
05/31/89
05/31/89
06f2afa9
06f2afa9
04/11/89
06/28/89
06/28/89
D5/13/90
05/13/90
05/13/90
05/13/90
05/13/90
12/30/88
01/30/89
ozf2lfa9
03/29/89
06/21/89
05/13/9D
04/03/90
03/22/90
03/22/90
03/23/9D

Fish
/lb.
381
381
381
381
381
378
420

Number
Released

24300
57700
57700
57800
57800
33400
11800
25200
34700
9200
18000
50100
27000
8DOOO

Release Site CUT Cede

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
U N T A G G E D
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED ,
UNTAGGED
630144
UNTAGGED
630147
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED '
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

CEDAR CREEK (27)
CEDAR CREEK (27)
CEDAR CREEK i27j
CEDAR CREEK (27)
CEDAR CREEK (27)
CEDAR CREEK (27)
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
COPPER CR (27.0275)
COPPER CR (27.0275)
GREEN FORK CR 270287
HOUGHTON CR 27.0319
JENNY CR (27.0174)
JOHNSON CR (27.0327)
LEWIS R (27.0168)

394
394
384
498
420
498
965
369
965
965
369
369

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

17000
80000
160000
26600
150000
10300

140000
416900
10100

402600

LEWIS R (27.0168)
LEWIS R (27.0168)

344
339
331

256400
166350

LEWIS R i27.016aj
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R-EF (27.0173)
LEWIS R-EF (27.0173)
LITTLE CR (27.0286)
LOCKWOOD CR 27.0189
MASON CR (27.0200)

232700
75000
15000
64400
51100
51100 MASON CR (27.0200)
10400 RILEY CR (27.0190)

326
311
200
245
369
251
498
369
372
372
372
251
251
965
251
251
16
16
16

::
1194
1296
1463
498
72
9

1194
ID31
1031
ID31

1988
1988
1988
1988
1988
1988
1988
1988
1988
I 988
1988
1988
1988
1988
1988
1988

24000
15250
80000
18000
22500
73584

984016
72819

ROCK CR i27.0222j
ROCK CREEK UPR EF LE
STAPLES CR (27.0315)
WEAVER CR (27.0249)
YACOLT CR (27.0248)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
LEWIS R (27.0168)
SPEELYAI CR 27.0430
LEWIS R (27.0168)
SPEELYAI CR 27.0430
SPEELYAI CR 27.0430
LEWIS R (27.0168)
CEDAR CREEK (27)
CEDAR CREEK (27)
CHELATCHIE CREEK -NF

217slal
71200
195000
550000
1600000
200000
458100
131200
154600
111616
151552
26624

1988
1989
1989
1989
1989
1989



Table 9 (cont.). Hatchery releases of coho  salmon into the Lewis River subbasin  sorted by brood year, hatchery and life stage.

Brood
Year
1989
1989
1989
1989
1989
1989
1989
1989
1989

stock Hatchery

CWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
CWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
CWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
CWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
CWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
CWLITZ TYPE-N STOCK LEWIS RIVER HATCHERY
COLUMBIA R - TYPE-S SPEELYAI HATCHERY
CWLITZ TYPE-N STOCK SPEELYAI HATCHERY
COLUMBIA R - TYPE-S SPEELYAI HATCHERY

Life Release Release Fish Number
Stage Date 1 Date 2 /lb. Released
Fingr 03/23/90 03/23/90 1031 30760
Fingr 03/23/90 03/23/90 ID31 31744
Fingr 03/23/90 03/23/90 1031 31744
Fingr 03/23/9D 03/23/9D 1031 52224
Fingr 03/22/90 03122190 ID31 78848
Fingr 03122190 03/22/90 1031 80896
Fingr 06126190 06126190 106 71000
Fingr 03/05/90 03/05/90 965 233770
Fingr 07/24/9D 07/24/90 32 454272

Release Site

CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
CHELATCHIE CREEK -NF
PUP CREEK (27.0345)
PUP CREEK (27.0345)
LEWIS R (27.0168)
LEWIS R-EF (27.0173)
SPEELYAI CR 27.0430

CUT Code

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
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Table 10 (TD-1). Parasites and diseases of coho  at the Lewis and Speelyai hatcheries.

(I Disease type
I

H a t c h e r y
I

Specific -Pathogen _

Bacteria Lewis River Cvtophaga  psychrophila  (Cold Water Disease)

virus Lewis River EIBS - Eqthrocytic  Inclusion Body Syndrome

Bacteria Lewis River Aeromonas salmonicida  (Furunculosis)

Bacteria Lewis River Yersinia ruckeri  (Enteric  Redmouth  Disease)

Parasite Lewis River Saprolegnia parasitica (Fungus)

Parasite Lewis River Various Ectoparasites and Endoparasites

Bacteria Speelyai Cttophaga  pswhrophila  (Cold Water Disease)

Bacteria Speelyai Aeromonus  salmonicida (Furunculosis)

Parasite Speelyai Saprolegnia  parasitica (Fungus)

Parasite Speelyai Various Ectoparasites and Endoparasites

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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LEWIS.RIVER SUBBASIN

Naturally Produced Summer Steelhead

G E O G R A P H I C  L O C A T I O N

The Lewis drainage begins on the southern slopes of Mount St. Helens and Mount Adams. The
mainstem  of the river is known as the North Fork Lewis River which drains a watershed of 828
square miles. From its source, the North Fork flows southwest through three separate lakes, Swift
Creek, Yale Lake and Merwin Reservoir before a major tributary, East Fork Lewis River, draining
a watershed of 212 square miles joins the mainstem  at river mile (RM) 3.5. From this point the
Lewis River continues west, entering the Columbia River at RM 88.

ORIGIN

The wild summer steelhead stock in the Lewis River is native, although interbreeding with
introduced Skamania hatchery stock has likely occurred. In addition, steelhead which abandoned the
Cowlitz system following the eruption of Mount St. Helens in 1980, probably strayed into the Lewis
River and spawned with native Lewis stock.

DISTRIBUTION

Table 1 lists rearing and spawning habitat, by quality, for Lewis River steelhead based on estimates
from the Northwest Power Planning Council.

Current steelhead population distribution on the North Fork occurs from approximately RM 7 to RM
20 (Lewis River Production Plan, 1990). There are three dams (Swift, Yale, Merwin) which block
passage of anadromous fish into the upper areas of the North Fork Lewis (Figure 1). A dam
located on Cedar Creek, a tributary to the North Fork, was removed in 1946 and in combination
with stream improvements spawning now occurs throughout most of Cedar Creek.

The East Fork Lewis River allows steelhead access and spawning throughout most of the river
(Figure 2). The lower portion of the river is becoming increasingly impacted by urbanization while
the upper portion remains relatively unchanged. Few steelhead were reported to have ascended
sunset falls prior to 1982 when the falls were “notched.” This lowered the falls from 13.5 ft to 8 ft
and made the upper reaches more accessible. Now spawning takes place in the mainstem  as well as
Rock Creek and other tributaries. Summer run fish do not pass over the falls as readily as winter
run fish (Howell et al.), and numerous small falls provide barriers to migrating adults during periods
of low flow.

PRODUCTION

Production Facilities

There are two hatcheries in the subbasin, Lewis River Hatchery and Speelyai Hatchery. Lewis
River Hatchery is located on the North Fork four miles below Merwin Dam. The hatchery is a
major producer of coho  salmon and also operates a spring chinook program. Speelyai Hatchery is
located on Speelyai Creek, above Merwin Dam, also on the North Fork. The hatchery rears both
coho  and spring chinook salmon. An additional rearing facility (Ariel Hatchery) to be used for
steelhead, rainbow and cutthroat trout production is planned, with construction targeted at the base
of Merwin Dam. A net pen rearing system has been in operation since 1979 in Merwin Reservoir
rearing a mean of 60,000 summer steelhead smolts for release annually on winter plants into the
North Fork Lewis River.
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Production Summary

No data are available on wild smolt production. Natural production continues in both the North and
East Fork Lewis but estimates on smolt production do not exist. The lower section of the North
Fork Lewis from Merwin Dam downstream is the only section available for fish production.
Merwin Dam, a 240 foot high dam, blocks upstream passage and converts the middle sections of
river into three large impoundments. The East Fork provides rearing habitat throughout most of the
river. Although access to the upper reaches of the East Fork is difficult due to its steep gradient
with numerous drops and waterfalls, excellent steelhead habitat can be found there.

ADULT LIFE HISTORY

Run Size and Escapement

Estimates of total run size and escapement is lacking with the exception of 1984 when wild summer
steelhead entering the East Fork were estimated at 600 while wild steelhead entering the North Fork
was estimated at less than 50 fish. Run size estimates for past years show steelhead returns between
1925 and 1933 estimated at 4,000 fish, while run size between 1963 and 1967 averaged 6,150 fish.
In 1985 (Lucas B.) determined the wild portion of summer steelhead  at Lucia Falls averaged 27
percent for fish creeled  between 1974 and 1983.

Time of migration

Adult time of entry for summer steelhead is generally from April through October with peak returns
occurring in July (Lewis River Subbasin  Plan, 1990). The freshwater life history of summer
steelhead in the Lewis River is depicted in Figure 3.

Harvest

Ocean harvest of Lewis River wild summer steelhead is unknown.

The amount of Columbia River harvest is unknown, however, large numbers of steelhead are
harvested by the sport fishery on the Columbia River as well as treaty Indian fisheries above
Bonneville Dam, with some Lewis River steelhead  being harvested in the Columbia River catch.

Steelhead are also being caught in the commercial fisheries operating below Bonneville Dam. These
fish are not sold, but released dead or alive. The incidence of delayed mortality is unknown, but it
is thought to be high (Weinheimer 1992).

Based on permit-card harvest estimates, sport harvest for both North and East Fork summer
steelhead (hatchery and wild) from 1980 through 1991 ranged from 3,001 steelhead in 1983-84 to
8,700 in 1986-87 (Table 2). In the past, the East Fork had the greater share of steelhead caught in
the Lewis subbasin, however, average catch on the North Fork has increased since the 1970’s and
currently exceeds the East Fork fishery. The East Fork still remains a popular sport fishery as
anglers fish for the large, wild summer steelhead  which continue to propagate in this system.

Treaty Indian fishing rights are not exercised in the Lewis River subbasin.

Snawnine  neriod

Mean time of spawning occurred from January through May, peaking in February and March.
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Snawnine area

Spawning in the North Fork Lewis is limited with the blockage of spawning areas by Merwin Dam.
Most natural spawning occurs in Cedar Creek a tributary of the North Fork. Steelhead spawn
throughout most of the mainstem  of the Fast Fork Lewis River as well as Rock creek and other
tributaries. Summer run steelhead may not ascend the numerous upstream falls m the mainstem  as
readily as winter fish (Howell et al. 1983) due to lower summer flows.

Fecunditv

No data are available for Lewis River steelhead.

Age comuosition

No data are available for Lewis River steelhead.

No data are available for Lewis River steelhead.

Sex ratio

No data are available for Lewis River steelhead.

Survival rate

No data are available for Lewis River steelhead.

JUVENILE LIFE HISTORY

Egg to smolt survival for wild summer steelhead is unknown.

Emergence

Emergence occurs from late February and runs through June.

Juvenile rearing

Juvenile rearing lasts approximately two years prior to ocean emigration, although some juveniles
emigrate after one or three years (Loch et al. 1985).

Migration generally occurs from March through May with peak migration in early May. Average
smolt size is estimated at 160 mm.

Hatcherv releases

Currently, no steelhead hatchery operates in this subbasin  although construction of Ariel Hatchery
on the North Fork will include summer steelhead production. Summer steelhead smolts are reared
in Merwin Lake net pens as part of Merwin Dam relicensing agreement. Washington Department of
Wildlife releases hatchery smolts annually into the North Fork and East Fork Lewis River. Since
1979, Pacific Power and Light has reared about 60,000 additional summer steelhead smolts which
are released annually into the North Fork. Table 3 outlines smolts released into the Lewis River
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from 1981 to 1991.

Straying

No data on Lewis River steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available on Lewis River steelhead.

DISEASES

Disease history for smolts planted in the Lewis River is presented in Table 4.

REFERENCES

The references for this section appear at the end of the following steelhead section.
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Figure 2 (AD-2). Probable past and present spawning areas of wild winter and summer steelhead
in the East Fork Lewis River, Washington (B. Crawford, Washington Department of Game,
personal communication)., Howell et al. 1985.
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Table 1 (HB-1). Estimated” amount of rearing and spawning habitat, by quality, of Lewis River
subbasin  s u m m e r  s t e e l h e a d .

Area Excellent G o o d  Fai? POOP Unknown Total Confidence

Miles 35.5% 45.3% 19.2% 0 . 0 % 1 0 4 . 3 Unknown

Acres 39.6% 5 5 . 3 %  5 . 1 % 0.0% 716.2 Unknown

“Northwest Power Planning Council estimates based on limited observations.

bRatings  of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by man.

Source: Presence/absence database, NPPC, 1991.

Table 2 (RS-a). Returns (sport catch/escapement) of summer steelhead to the Lewis River subbasin.

Return
Year

1980

Escapement Sport Catch” Adult Total

5,079 Unknown

1981 1 4,729 Unknown
I I I II

1982 5,062 Unknown

1983 3,001 Unknown

1984 5,017 Unknown
I I I II

1985 5,676 Unknown

1986 8,700 Unknown

1987 6,366 Unknown

1988 4,566 Unknown

1989 3,583 Unknown

“Includes both North and East forks. Catch within subbasin  only.

Source: Sport catch based on WDW permit-card harvest estimates.
Due to wild release regulations, post 1985 sport catch is of hatchery origin only.
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Table 3 (TR). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Stage

1981 Washougal R S kamania

1981 Washougal R Skamania

1981 Washougal R Skamania

Smolt

Smolt

Smelt

1981 1 Washougal R Skamania 1 Smolt
I I I

1981 Washougal R Skamania

1981 Washougal R Skamania

1981 Washougal R Skamania

Smolt

Smolt

Smolt

1981 1 Washougal R 1 Skamania 1 Smolt
I I I

1981 1 Washougal R 1 Skamania 1 Smolt

1981 Washougal R Skamania Smolt 05117182 1 7.4 1 8,658 1 Lewis R- East Fork
I I I I I

198 1 1 Washougal R 1 Skamania 1 Smolt
I I I

Release Fish / Number Release site CWT Codes/
Date lb. Released Fin Clip

04121182  6.6 8,151 Lewis R

04/21182 5.9 7,275 Lewis R- East Fork

04122182 1 6.4 1 8,004 1 Lewis R- East Fork 1
I I I I

04122182 6.2 7,564 Lewis R- East Fork

05/04/82 6.0 6,360 Lewis R- East Fork

05/04/82 6.1 7,442 Lewis R- East Fork

05/05/82 6.1 1,860 Lewis R- East Fork

05/06/82 1 5.9 1 7,228 1 Lewis R- East Fork 1I I I
05/06/82 1 5.9 1 7,199 1 Lewis R- East Fork

I I I I
05/13/82 1 5.7 1 1,625 1 Lewis R- East Fork 1

I I I I

05114182  1 6 .9  t 8.729

05/14/82 7.1 8,911

Lewis R- East Fork

Lewis R- East Fork

04/20/83  5.2 6,344

04/20/83 5.2 6.058

Lewis R- East Fork

Lewis R- North Fork

Lewis R- North Fork

Lewis R- North Fork

Lewis R- North Fork

Lewis R- North Fork

Lewis R- North Fork 1
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Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Stage Release Fish I Number Release site CWT Codes/
Year Date lb. Released Fin Clip

1981 Washougal R Skamania Smolt 05/03/82 5.9 7,272 Lewis R- North Fork

1981 Washougal R Skamania Smolt 05/05/82 6.1 7,412 Lewis R- North Fork

1981 Washougal R Skamania Smolt 05112182 5.7 7,460 Lewis R- North Fork

1981 Washougal R Skamania Smolt 05/ 12/82 5.7 6,128 Lewis R- North Fork

1981 Washougal R Vancouver Smelt 04/26/83 4.8 7,392 Lewis R- East Fork

1981 Washougal R Vancouver Smolt 04/26/83 5.2 7,852 Lewis R- East Fork

1981 Washougal R Vancouver Smolt 04/26/83 5.2 7,956 Lewis R- East Fork

1981 Washougal R Vancouver Smolt 04/27/83 5.0 7,550 Lewis R- East Fork

1981 Washougal R Vancouver Smolt 04127183 5 .O 7,650 Lewis R- East Fork

1981 Washougal R Vancouver Smolt 04/27/83 5.0 5,500 Lewis R- East Fork

1983 Washougal R Merwin Net Pens Non- 04127184 10.1 30,300 Lewis R- North Fork
Smolt

1983 Washougal R Merwin Net Pens Smelt 04/27/84 9.1 18,200 Lewis R- North Fork

1983 Washougal R Vancouver Smolt 04123184 3.1 6,042 Lewis R- North Fork
I1983 Washougal R Vancouver Smolt 04124184 5.7 8,550 Lewis R- North Fork

1983 Washougal R Vancouver Smolt 04/24/  84 5.7 8,607 Lewis R- North Fork

1983 Washougal R Vancouver Smolt 04/24/84 5.7 8,493 Lewis R- North Fork

1983 Washougal R Vancouver Smolt 04/24/84 5.6 8,680 Lewis R- North Fork

1983 Washougal R Vancouver Smolt 04/25/84 5.7 8,664 Lewis R- North Fork

1983 Washougal R Vancouver Smolt 04/25/84 5.7 8,693 Lewis R- North Fork

1983 Washougal R Vancouver Smolt 04125184 5.7 8,807 Lewis R- North Fork
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Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood
Year

Stock Life Stage Release Fish I Number
Date lb. Released

Release siteHatchery CWT Codes/
Fin Clip

Smolt 04125184

Smolt 04126184

5.7 8,607 Lewis R- North Fork

5.7 5.643 Lewis R- North Fork

1983

1983

Washougal R Vancouver

VancouverWashouaal R

1983 Skamania Smolt 04/19/84

+
Smolt 04/19/84

5.8 6,676 Lewis R- East Fork ADWashougal R
- WFINF

Washougal R
- WF/NF

1983 6,672 Lewis R- East Fork AD5.7S kamania

1983 Washougal R
- WFINF

S kamania 5.6 6,472
I

Lewis R- East Fork ADSmolt 04/20/84

Smolt 04/20/84

Smolt 04/27/84

1983 5.4 6,313 Lewis R- East Fork ADSkamania

Skamania

Washougal R
- WFINF

Washougal R
- WFINF

1983 5.1 I 5,416 Lewis R- East Fork AD

1983 Smolt 05/01/84

+
Smolt 05/03/84

5.6  1 3,069 1 Lewis R- East Fork ADSkamania

Skamania

Washougal R
- WFINF

Washougal R
- WFINF

1983 6.1 7,074 Lewis R- East Fork AD

1983 6.0 7,032 Lewis R- East Fork AD ,Skamania

Skamania

Washougal R
- WF/NF

Washougal R
- WFINF

Washougal R
- WFINF

1983 6.0 6,990 Lewis R- East Fork AD

1983 6.0
I

7,038
I

Lewis R- East Fork ADSkamania

1983 Washougal R
- WFINF

Skamania Smolt 05/08/84 5.7  1 6,669 1 Lewis R- East Fork AD
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Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood
Year

1983

1983

1983

1983

1983

1983

1983

1984

1984

1984

1984

1984

1984

1984

1984

1984

Stock Hatchery Life Stage

Washougal R Skamania
- WFINF

Smolt

Washougal R Skamania
- WF/NF

Smolt

Washougal R Skamania
- WFINF

Washougal R Skamania
- WFINF

Washougal R Skamania
- WFINF

W;%s;;al R 1 S k a m a n i a

Smolt

Smolt

Smolt

Smolt 05/16/84 1 5.9 1 6,879 1 Lewis R- North Fork 1 AD

Smolt 05/17/84 I 5.5 I 6,006 I Lewis R- North Fork I AD

~ Chambers Cr !&mania
I

Smolt
I

~ Chambers Cr Skamania

Cowlitz R Skamania

Skykomish R Skamania

Skykomish R Skamania

Skykomish R Skamania

Skykomish R Skamania

Skykomish R Skamania

Skykomish R Skamania

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Release Fish I Number Release site CWT Codes/
Date lb. Released Fin Clip

05/08/84 5.7 2,212 Lewis R- East Fork AD

05/16/84 5.9 6,815 Lewis R- East Fork AD

05/16/84 5.8 6,849 Lewis R- East Fork AD

05/15/84 6.1 7,186 Lewis R- North Fork AD

05/15/84 6.1 8,113 Lewis R- North Fork AD

04125185 7.4 8,602 Lewis R- North Fork AD

04126185 7.3 3,008 Lewis R- North Fork AD

05/07/85 7.0 2,660 Lewis R- North Fork AD ,

05/07/85 6.6 7,748 Lewis R- North Fork AD

05/07/85 6.5 4,979 Lewis R- North Fork AD

05/07/85 6.4 7,462 Lewis R- North Fork AD

05/10/85 7.2 5,350 Lewis R- North Fork AD

05/17/85 6.7 4,610 Lewis R- North Fork AD

05/17/85 6.7 7,873 Lewis R- North Fork AD
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Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

~ Stock Hatchery Life Stage ~ Fish I
’ lb.

6.7

Release
Date

05/17/85

Number
Released

4.060

Release site CWT. Codes/
Fin Clip

Lewis R- North Fork AD

Brood
Year

1984 Skvkomish R

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R
- WF/NF

Smolti Skamania
I

Merwin Net Pens

~ Vancouver

Vancouver

Vancouver

S kamania

I
8.1

,4 . 5

4.5

1984

1984

1984

1984

1984

Smolt 05/06/85

Smolt 05/01/85

Smolt 05/01/85

Smelt 05/07/  85

Smolt 04123185

38,734 Lewis R- North Fork AD

5,625 Lewis R- East Fork ADt
5,625 Lewis R- East Fork

5,400 Lewis R- East Fork

8,108 Lewis R- East Fork

AD

AD

AD

I 4.5

6.9

1984 Skamania Smelt 04126185 6.9 8,108 I Lewis R- East Fork I ADWashougal R
- WFINF

Washougal R
- WFINF

Washougal R
- WFINF

1984 Smolt 05/01/84 6.5 3,978 1 Lewis R- East Fork 1 ADSkamania

S kamania Smelt 05/13/85 7.2 8,352 1 Lewis R- East Fork I AD1984

1984 05/13/85 7.2 8 , 3 5 2  I Lewis  R-  East  Fork I A DWashougal R
- WFINF

Washougal R
- WF/NF

Skamania Smolt

Skamania Smolt 05/13/85 7.21984 8,597
I

Lewis R- East Fork AD ,

1984 Skamania Smolt 05/14/85 7.3 6,482 ) Lewis R- East Fork 1 ADWashougal R
- WF/NF

Washougal R
- WF/NF

Washougal R
- WF/NF

1984 Skamania Smolt 05/17/84 5.5

Skamania Smolt 05/17/84 5.51984
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Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Stage Release Fish I Number Release site CWT Codes/
Year Date lb. Released Fin Clip

1984 Washougal R Skamania Smolt 04126185 7.4 5,210 Lewis R- North Fork AD
- WFINF

1984 Washougal R Vancouver Smolt 04129185 4.8 7,200 Lewis R- East Fork AD
- WF/NF

1984 Washougal R Vancouver Smolt 04129185 5.0 7,025 Lewis R- East Fork AD
- WFINF

1984 Washougal R Vancouver Smolt 04129185 4.8 7,704 Lewis R- East Fork AD
- WFINF

1984 Washougal R Vancouver Smolt 04129185 4.8 7,320 Lewis R- East Fork AD
- WFINF

1984 Willamette R Skamania Smolt 05/10/85 9.7 3,938 Lewis R- North Fork AD

1984 Willamette R Skamania Smolt 05/16/85 7.5 8,760 Lewis R- North Fork AD

1984 Willamette R Skamania Smolt 05/16/85 7.1 7,107 Lewis R- North Fork AD

1984 Willamette R Skamania Smolt 05/16/85 7.5 7,545 Lewis R- North Fork AD

1984 Willamette R Skamania Smolt 05/17/85 7.2 3,348 Lewis R- North Fork AD

1985 Washougal R Met-win Net Pens Smolt 05/01/86 9.0 35,100 Lewis R- North Fork AD

1985 Washougal R Vancouver Non-smolt 11 IO81 85 22.6 28,875 Lewis R- North Fork AD

1985 Washougal R Skamania Smolt 04/15/86 5.4 6,145 Lewis R- East Fork AD
- WFINF

1985 Washougal R Skamania Smolt 04/16/86 5.6 6,300 Lewis R- East Fork AD I
- WFINF

1985 Washougal R Skamania Smolt 04/17/86 6.0 6,906 Lewis R- East Fork AD
- WFINF
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Brood Stock
Year

1985

Hatchery

Washougal R Skamania
- WFINF

1985 Washougal R Skamania
- WF/NF

Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Life Stage Release Fish I Number Release site CWT Codes/
Date lb. Released Fin Clip

Smolt 04/21/86 6.4 7,270 Lewis R- East Fork AD

1985 I Washougal R SkamaniaI
1 - WF/Np II

1985 I Washougal R I Skamania
1 - WF/Nji; II

1985
I

Washougal R Skamania
- WFINF I

1985 Washougal R Skamania
- WFINF

1985 Washougal R Skamania
- WFINF

1985 Washougal R Skamania
- WFINF

Smolt 04122186

Smolt 04128186

Smolt 05/05/86

Smolt 05/05/86-I--Smelt 05/06/  86

Smolt 05/06/  86

Smolt 05/09/86

Smolt 04125186

Smolt 04128186

S m o l t 04/30/86
c

Smolt 05/02/86

7.0
I

8,008 Lewis R- East Fork
I

AD

6.3
I

7,119
I

Lewis R- East Fork

6.4 1 7,416 1 Lewis R- East Fork 1 AD

6.4
I

7,398
I

Lewis R- East Fork

6.5
I

7,586 Lewis R- East Fork
I

AD

6.6
I

5,927
I

Lewis R- East Fork
I

AD

6.4 5,011
I

Lewis R- East Fork
I

AD

7.2 I 8,194 Lewis R- North Fork I AD ,
7.2 I 8,316 I Lewis R- North Fork

7.7 I 8,709 I Lewis R- North Fork I AD

~
7.7 8,793

I
Lewis R- North Fork I AD
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Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Release siteBrood Stock Hatchery Life Stage Release Fish I
Year Date lb.

Number
Released

8,488

CWT Codes/
Fin Clip

ADLewis R- North Fork1985 Washougal R Skamania Smolt 05/05/86 7.3
- WFINF

1985 Washougal R Skamania SIuolt 05/05/  86 7.4
- WFINF

1985 Washougal R S kamania Smolt 05/06/86 7.2
- WFINF

8,480 ADLewis R- North Fork

Lewis R- North Fork7,891 AD

10,5 10 Lewis R- North Fork AD1985 Washougal R Skamania Smolt 05/15/86 8.7
- WFINF

1985 Washougal R Skamania Smolt 05/16/86 9.7
- WFINF

11,118 Lewis R- North Fork AD

8,275 Lewis R- North Fork1985 Washougal R Skamania Smolt 05/16/86 9.5
- WFINF

1985 Washougal R Vancouver Smolt 04/22/86 5.2
- WFINF

1985 Washougal R Vancouver Smolt 04123186 5.2
- WFINF

AD

7,020 Lewis R- East Fork AD

7,800 Lewis R- East Fork A D

8,500 AD1985 Washougal R Vancouver Smolt 04123186 5.2
- WFINF

1985 Washougal R Vancouver Smolt 04123186 5.2
- WFINF

Lewis R- East Fork

Lewis R- East Fork8,450 AD

6,760 Lewis R- East Fork AD1985 Washougal R Vancouver Smolt 04123186 5.2
- WFINF

1985 Washougal R Vancouver Smolt 04124186 5.2
- WFINF

1986 Washougal R Beaver Creek Smolt 04127187 5.6

6,630 Lewis R- East Fork AD

7.000 Lewis R- East Fork AD
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Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Stage Release Fish I Number Release site CWT Codes/
Year Date lb. Released Fin Clip

1986 Washougal R Beaver Creek Smolt 04128187 5.7 5,700 Lewis R- East Fork AD

1986 Washougal R Beaver Creek Smolt 04127187 5.7 2,850 Lewis R- North Fork AD

1986 Washougal R Beaver Creek Smolt 04127187 5.7 3,990 Lewis R- North Fork AD

1986 Washougal R Merwin Net Pens Smolt 04/06/87 5.3 11,925 Lewis R- North Fork AD

1986 Washougal R Merwin Net Pens Smelt 04/06/87 6.0 21,300 Lewis R- North Fork AD

1986 Washougal R Merwin Net Pens Smolt 04/06/87 5.5 15,400 Lewis R- North Fork AD

1986 Washougal R Powerline Ponds Smolt 04127187 5 .O 8,000 Lewis R- North Fork AD
(Sultan River)

1986 Washougal R Power-line Ponds Smolt 04128187 5.0 8,000 Lewis R- North Fork AD
(Sultan River)

1986 Washougal R Powerli’ne Ponds Smolt 04128187 5.0 6,625 Lewis R- North Fork AD
(Sultan River)

1986 Washougal R Vancouver Smolt 04/16/87 5.0 29,375 Lewis R- East Fork AD

1986 Washougal R Vancouver Smolt 04/17/87 5.0 7,500 Lewis R- East Fork AD

1986 Washougal R Vancouver Smolt 04/18/87 5.0 8,125 Lewis R- East Fork AD
,

1987 Washougal R Vancouver Smolt 04/15/88 5.5 8,690 Lewis R- East Fork AD

1987 Washougal R Vancouver Smolt 04/15/88 5.4 8,721 Lewis R- East Fork AD

1987 Washougal R Vancouver Smolt 04/15/88 5.6 8,876 Lewis R- East Fork AD

1987 Washougal R Vancouver Smolt 04/15/88 5.5 9,267 L e w i s  R -  E a s t  F o r k  A D

1987 Washougal R Vancouver Smolt 04/20/88 5.5 8,965 Lewis R- East Fork AD

1987 Washougal R Vancouver Smolt 04/21/88 5.6 5,600 Lewis R- East Fork AD

WDW LEWIS 17



Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery
Year

1988 Washougal R Beaver Creek

1988 Washougal R Beaver Creek

1988 Washougal R Beaver Creek

1988 Washougal R Beaver Creek

1988 Washougal R Vancouver

1988 Washougal R Vancouver

1988 Washougal R Vancouver

1988 Washougal R Vancouver

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WF/NF

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WFINF

Life Stage Release Fish I Number Release site CWT Codes/
Date lb. Released Fin Clip

Smolt 05/l l/89 5.6 5,040 Lewis R- East Fork AD

Smolt 05/l l/89 5.6 5,040 Lewis R- East Fork AD

Smolt 05/02/89 4.6 11,960 Lewis R- North Fork AD

Smolt 05/15/89 5.6 6,160 Lewis R- North Fork AD

Smolt 04/19/89 5.3 25,493 Lewis R- East Fork AD

Smolt 04/19/89 5.3 8,612 Lewis R- East Fork AD

Smolt 04/21/89 5.3 8,771 Lewis R- East Fork AD

Smolt 04/21/89 5.3 9,619 Lewis R- East Fork AD

Smolt 05/01/89 6.5 9,262 Lewis R- East Fork AD

Smolt 05/01/89 6.5 9,197 Lewis R- East Fork AD

Smolt 05/01/89 6.6 9,306 Lewis R- East Fork A D

Smolt 05/05/89 6.7 6,331 Lewis R- East Fork AD
4

Smolt 04124189 5.9 8,289 Lewis R- North Fork AD

Smolt 04124189 5.9 8,289 Lewis R- North Fork AD

Smolt 04125189 5.9 8,260 Lewis R- North Fork AD
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Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery
Year

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WF/NF

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WFINF

1988 Washougal R Skamania
- WF/NF

1988 Washougal R Skamania
- WFINF

1989 Washougal R Beaver Creek

1989 Washougal R Beaver Creek

1989 Washougal R Beaver Creek

1989 Washougal R Beaver Creek

Life Stage Release Fish I Number Release site CWT Codes/
Date lb. Released Fin Clip

Smolt 04125189 5.9 8,319 Lewis R- North Fork AD

Smolt 04125189 5.9 8,289 Lewis R- North Fork AD

Smolt 04125189  5.9 8,348 Lewis R- North Fork AD

Smolt 04126189 5.9 8,319 Lewis R- North Fork AD

Smolt 04127189 6.0 8,490 Lewis R- North Fork AD

Smolt 04127189  6.1 8,601 Lewis R- North Fork AD

Smolt 04128189  6.1 8,540 Lewis R- North Fork AD

Smolt 04128189 6.0 8,880 Lewis R- North Fork A D

Smolt 04128189 6.0 8,460 Lewis R- North Fork AD
I

Smolt 04128189  6.1 9,058 Lewis R- North Fork AD

Smolt 04/26/90 5.7 7,695 Lewis R- East Fork AD

Smolt 04/26/90 7.0 7,700 Lewis R- East Fork AD

Smolt 05/ 16190 7.3 3,102 Lewis R- East Fork AD

Smolt 05/17/90 6.6 10,560 Lewis R- East Fork AD
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Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery
Year

1989 Washougal R Beaver Creek

1989 Washougal R Beaver Creek

1989 Washougal R Beaver Creek

1989 Washougal R Beaver Creek

1989 Washougal R Beaver Creek

Life Stage Number
Released

Release site CWT Codes/
Fin Clip

Smolt 10,560 1 Lewis R- East Fork I AD
I I

Smolt

Smelt

10.560 1 Lewis R- East Fork 1 AD

Smolt

Smolt

Smolt

9,120 Lewis R- North Fork AD

16.020 Lewis R- North Fork AD

13,650 Lewis R- North Fork AD

1989 Washougal R Beaver Creek

1989 Washougal R Beaver Creek

1989 Washougal R Beaver Creek

1989 Washougal R Beaver Creek

1989 Washoueal R Beaver Creek

1989 Washougal R Beaver Creek

1989 I Washougal R I Vancouver

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

04/25/90 5.2

0412219 1 5.3

WDW LEWIS 2

5,440 I Lewis R- North Fork I AD
I I

8,250 Lewis R- North Fork AD

9,125 Lewis R- North Fork AD

8,250 Lewis R- North Fork AD

8,250 Lewis R- North Fork AD

8,250 I Lewis R- North Fork I AD
I I

6.923 1 Lewis R- East Fork I

10,008 I Lewis R- North Fork I

3,770 Lewis R- North Fork

7,897 I Lewis R- East Fork I AD
I I

6.534 I Lewis R- East Fork 1 AD

4,116 Lewis R- East Fork AD



Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Stage Release Fish I Number Release site CWT Codes/
Year Date lb. Released Fin Clip

1990 Washougal R Vancouver Smolt 0412619 1 5.6 8,484 Lewis R- East Fork AD

1990 Washougal R Beaver Creek Smolt 0412319  1 7.5 12,000 Lewis R- North Fork AD
- WFINF

1990 Washougal R Beaver Creek Smolt 0412419  1 7.0 5,600 Lewis R- North Fork AD
- WFINF

1990 Washougal R Beaver Creek Smolt 0412419  1 6.2 4,340 Lewis R- North Fork AD
- WFINF

1990 Washougal R Beaver Creek Smolt 0412419  1 6.2 7,440 Lewis R- North Fork AD
- WFINF

1990 Washougal R Met-win  Net Pens Smolt 04/17/91 6.8 20,000 Lewis R- North Fork AD
- WFINF

1990 Washougal R Skamania Smolt 05/04/9  1 5.3 5,480 Lewis R- East Fork AD
- WFINF

1990 Washougal R Skamania Smolt 05/06/9  1 5.3 7,420 Lewis R- East Fork AD
- WFINF

1990

1990

Washougal R Skamania Smolt 05/06/9  1 5.5 7,700 Lewis R- East Fork AD
- WFINF

I
Washougal R Skamania Smolt 05/08/9  1 5.5 7,672 Lewis R- East Fork AD
- WFINF

1990

1990

Washougal R Skamania Smolt 05/08/9  1 5.4 7,817 Lewis R- East Fork AD
- WFINF

’Washougal R Skamania Smolt 05/08/9  1 5.4 3,402 Lewis R- East Fork AD
- WFINF

1990 Washougal R Skamania Smolt 05/08/9  1 5.4 13,770 Lewis R- East Fork AD
- WFINF
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Table 3 (cont.). Hatchery releases of summer steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock
Year

Hatchery Life Stage

~ 1990 Washougal R Skamania Smolt
- WFINF

~ 1990 Washougal R Skamania Smolt
- WF/NF

1990 Washougal R Skamania
- WFINF

Smolt

1990 1 Washougal R SkamaniaI I Smolt 05/14/91  1 5.6 7,300 Lewis R- North Fork I AD

Release Fish I Number
Date lb. Released

05/09/9  1 6.0

+
05/09/9  1 6.0

05/10/91 5.1 28,560

05/13/9  1 5.0

05/13/91 5.1

11,718 Lewis R- East Fork AD

8,700 Lewis R- North Fork AD

14,630

13,650

R e l e a s e  s i t e CWT Codes/
Fin Clio

Lewis R- North Fork AD

Lewis R- North Fork AD

Lewis R- North Fork AD

Source: Terry Lovgren, WDW, Stocking Database, 1991.
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Table 5 (TD). Parasites and diseases isolated at hatcheries which reared Lewis River summer
steelhead smolts”.

“Summer steelhead smolts released into the Lewis River were also reared at the Beaver Creek
Hatchery located on the Elochoman River.
bSkamania Hatchery is located on the Washougal River.
‘Vancouver Hatchery is located in the city of Vancouver WA.

Disease history represents pathogens isolated at these hatcheries and not necessarily a disease
outbreak.

Source: WDW pathologist, Steve Roberts, 1991.
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LEWIS -RIVER SUBBASIN

Naturally Produced Winter S teelhead

GEOGRAPHIC LOCATION

The Lewis subbasin  begins on the southern slopes of Mount St. Helens and Mount Adams. The
mainstem  of the river is known as the North Fork Lewis River which drains a watershed of 828
square miles. From its source the North Fork flows southwest through three separate lakes, Swift
Creek Reservoir, Yale Lake and Merwin Reservoir before a major tributary, East Fork Lewis
River, draining a watershed of 212 square miles entering the mainstem  at river mile (RM) 3.5.
From this point the Lewis River continues west, entering the Columbia River at RM 88.

ORIGIN

The wild winter steelhead stock in the Lewis River is native, although interbreeding with introduced
Cowlitz, Chambers Creek and Elochoman Hatchery stocks has likely occurred. In addition,
steelhead which abandoned the Cowl&z  system following the eruption of Mount St. Helens in 1980,
probably strayed into the Lewis River and spawned with native Lewis stock.

DISTRIBUTION

Table 1 lists rearing and spawning habitat for Lewis River steelhead based on estimates from the
Northwest Power Planning Council.

There are three dams (Swift, Yale, Merwin) which block passage of anadromous fish into the upper
areas of the North Fork Lewis. Steelhead distribution on the North Fork occurs from approximately
RM 7 to RM 20. A dam located on Cedar Creek, a tributary to the North Fork, was removed in
1946 and in combination with stream improvements spawning now occurs throughout most of Cedar
Creek (Figure 1 of the prior summer steelhead section).

The East Fork Lewis River allows steelhead access and spawning throughout most of the river.
Figure 2 in the prior summer steelhead section depicts wild winter and summer spawning areas in
the East Fork. The lower portion of the river is becoming increasingly impacted by urbanization
while the upper portion remains relatively unchanged. Prior to 1982 Sunset Falls blocked most
steelhead from accessing the upper reaches of the East Fork. In 1982, the falls were “notched”
lowering the falls from 13.5 ft. to 8 ft. and allowing steelhead access to the upper section of the
river.

PRODUCTION

Production Facilities

There are two hatcheries in the subbasin, Lewis River Hatchery and Speelyai Hatchery. Lewis
River Hatchery is located on the North Fork four miles below Merwi Dam. The hatchery is a
major producer of coho  salmon and also operates a spring chinook program. Speelyai Hatchery is
located on Speelyai Creek above Merwin Dam, also on the North Fork. The hatchery rears both
coho  and spring chinook salmon.

An additional rearing facility (Ariel Hatchery) to be used for steelhead, rainbow and cutthroat trout
production is planned for construction at the base of Merwin Dam. A net pen rearing system has
been in operation since 1979 in Merwin Reservoir rearing 35,000 winter steelhead smolts annually
for release into the North Fork Lewis River.
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No data are available on wild smolt production. Natural production continues in both the North and
East Fork Lewis but estimates on smolt production do not exist. The lower section of the North
Fork Lewis from Merwin Dam downstream is the only section available for fish production.
Merwin Dam, a 240 foot high dam, blocks upstream passage and converts the middle sections of
river into three large impoundments. The East Fork provides rearing habitat throughout most of the
river although access to the upper reaches are difficult due to its steep gradient with numerous drops
and waterfalls.

ADULT LIFE HISTORY

Run Size and Escanement

No estimates of total run size or escapement exist for either the North or East Fork Lewis River.
The Lewis basin continues to propagate a fairly large wild steelhead population. Lucas (1985)
determined that the wild portion of winter steelhead at Lucia Falls ranged from 35 percent to 74
percent of fish creeled between 1973-1984, with an average of 56 percent wild fish.

Time of migration

Adult time of entry for winter steelhead is generally from November through May with peak returns
occurring in January for hatchery fish and March for wild fish. Figure 1 depicts the freshwater life
history of winter steelhead in the Lewis River subbasin.

Harvest

Ocean harvest of Lewis River winter steelhead is unknown.

The amount of Columbia River harvest of Lewis River steelhead is unknown, however, some Lewis
River steelhead are likely part of the Lower Columbia harvest. Sport fishing in both the North and
East Fork Lewis are popular fisheries. Catch estimates from the North Fork averaged 300 fish
through the 1960’s and 1970’s while catches in the 1980’s, based on permit-card harvest estimates,
averaged 1,577 steelhead. The East Fork sport fishery continues to attract anglers in pursuit of the
large wild fish which propagate in this stream. The current state record winter steelhead (32
pounds, 12 ounces,) was caught in the East Fork in April of 1980. Total sport harvest from 1980
through 1990 for both North and East Forks averaged 4,385 ( and wild; Table 2).

Treaty Indian fishing rights are not exercised in the Lewis River subbasin.

Snawninp.  period

Spawning occurs from March through June in both North and East Forks peaking in mid-April
through late May.

Snawning  area

Spawning in the North Fork Lewis is limited with the blockage of upper spawning area by Merwin
Dam and the three resevoirs. Most natural spawning occurs in Cedar Creek a tributary of the North
Fork. Winter steelhead utilize most of the East Fork Lewis River for spawning although the upper
section is more difficult to reach due to the numerous drops and falls in this section of the river.

Fecundity

No data are available for the Lewis River.
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Age composition

Limited data on age composition of wild winter steelhead. From 12 wild fish sampled between
1977 through 1980 in the North Fork fishery, 17 percent were l-ocean jacks and 83 percent were 2-
ocean adults (Lavoy and Fenton 1983; Table 3). An additional study by Lavoy and Fenton (1983)
in which 364 fish were sampled from the North Fork winter fishery showed the age composition as
follows: 2 percent were l-ocean fish, 63 percent were 2-ocean fish and 30 percent were 3-ocean fish
plus return spawners.

Table 4 lists mean fork lengths of 364 fish sampled from the North Fork winter fishery from 1977
through 1981.

Sex ratio

No data are available for Lewis River steelhead.

Survival rate

No data on smolt to adult survival.

JUVENILE LIFE HISTORY

Emergence

Emergence occurs from April and runs through July.

Juvenile rearing

Juvenile rearing lasts approximately two years prior to ocean emigration, with 83 percent emigrating
after two years and 17 percent emigrating after three years (Lavoy and Fenton 1983).
Most fish outmigrate from April through May. Average smolt size is estimated at 160 mm.

Hatcherv  releases

No winter steelhead hatchery operates in the Lewis Subbasin, although construction of Ariel
Hatchery include plans for winter steelhead production. Smolt releases began in the mid 1950’s
with fish released into both North Fork and East Fork with current smolt releases continuing in both
the North Fork and East Fork Lewis (Table 5). Smolts are reared at Beaver Creek, and Skamania
hatcheries as well as Merwin Lake Net Pens.

S trayin%

No data on Lewis River steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available for Lewis River steelhead.

DISEASES

Disease history for smolts planted in the Lewis River is presented in
Table 6.
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Table 1 (HB-1). Estimated* amount of rearing and spawning habitat, by quality, of Lewis
River subbasin  winter steelhead.

Area Excellent Good FairB Po0l.B Unknown Total

Miles 38.6% 41.4% 20.3% 0 . 0 % 95.9

Acres 42.4% 5 3 . 1 %  4 . 8 % 0.0% 673.2

*Northwest Power Planning Council estimates based on limited observations.

Confidence

Unknown

Unknown

*Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by man.

Source: Presence/absence database, NPPC, 1991.

Table 2 (RS-a). Returns (sport catch and escapement) of winter steelhead to the Lewis River
subbasin. (November - April)

Return
Year

Escapement Sport Catch* Adult Total

1980-8 1 6,766 Unknown

1981-82 3,141 Unknown

1982-83 2.245 Unknown

1983-84 4,693 Unknown

1984-85 6,046 Unknown

1985-86 4,145 Unknown

1986-87 4,924 Unknown

1987-88 4,232 Unknown

1988-89 3,645 Unknown

1989-90 3,915 Unknown

*Includes both North and East forks. Catch within subbasin  only.

Source: Sport catch based WDW permit-card harvest estimates.
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Table 3(AC-a). Age composition percentage (freshwater.ocean), by return year, for adult wild
winter steelhead originating in -the -Lewis River subbasin.

Age composition (%)

Re tu rn  Yea r  X .1 x . 2 x .3

1977-78* 17.0% 83.0%

*Based on 12 wild fish sampled from North Fork sport catch.
X.1 = l-ocean fish
X.2 = 2-ocean fish
X.3 = 3-ocean fish

Source: Columbia Basin System Plan, Lewis River, 1990.

Table 4 (AL-a). Mean fork length and age class for adult winter steelhead originating in the Lewis
River subbasin.

Mean Fork Length (cm)

Return Year x.1 x . 2

1977 67.1

1978 46.0 71.0

1979 68.3

1980 69.1

1981 24.0 68.1

*Fish sampled from sport fishery on North Fork.
X.1 = 1 ocean fish
x .2 = 2 ocean fish
x . 3 = 3 ocean fish

x .3 Numbefl

80.1 33

84.2 45

80.1 137

81.9 86

81.3 63

Source: Columbia Basin System Plan, Lewis River, 1990.
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Table 5 (TR). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock

II Year I
1981 Bogachiel R

1981 Bogachiel R

1981 Bogachiel R

1981 Bogachiel R

11 1981 1 Bogachiel R

1981 Bogachiel R

1981 Bogachiel R

1981 Bogachiel R

1981 Bogachiel R

II 1981 1 Bogachiel R
I

1981 Bogachiel R

1981 Bogachiel R

1981 Bogachiel R

1981 Bogachiel R

II 1981 1 Bogachiel R
I

II 1981 1 Chambers Cr
I

11 1981 1 Chambers Cr

11 1981 1 Chambers Cr

Hatchery Life
Stage

Release
Date

Fish I
lb.

Number
Released

Release Site

Beaver Creek

Beaver Creek

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

S kamania

Skamania

Skamania

Skamania

Skamania

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Smolt 05122182

Smolt 05/l l/82

Smolt 04/ 18/83

Smolt 04/ 18183

5.6 7,812 Lewis R- East Fork

5.6 8,120 Lewis R- North Fork

4.2 5,048 Lewis R- East Fork

4.2 4.843 Lewis R- East Fork

Smolt 04/18/83

Smolt 04/19/83

Smolt 04/ 19183

4.2 4,981 Lewis R- East Fork

4.8 5,541 Lewis R- East Fork

5.1 6,110 Lewis R- East Fork

Smolt 04/21/83

1

Smolt

Smolt

04122183

Smolt

1 04/21/83

04122183

Smolt

1

04121183

I I I
5.2 6,032 Lewis R- East Fork

5.3 6,079

5.1

Lewis

I

R-

5,962

East Fork

5.3

I

6,811

Lewis

Lewis

R-

R-

East

East Fork

Fork

5.1 6,156 Lewis

I

R-

I

North Fork

1 Smolt 1 04/21/83 1 5.1 1 6,089 1 Lewis R- North Fork
I I I I I

1 Smolt 1 04/22/83 1 5.1 I 3.233 I Lewis R- North Fork

Smolt 04122183

Smolt 04127182

Smolt 04128182

Smolt 04/28/83

Smolt 04/29/82

5.1 4,641 Lewis R- North Fork

5.4 6,993 Lewis R- East Fork

5.4 7,722 Lewis R- East Fork

4.5 6,750 Lewis R- East Fork

5.4 7,911 Lewis R- East Fork

Smolt 1 04/30/82 1 5.8 1 8 , 2 9 4  1 Lewis R- East Fork

CWT
Code/
Fin Clip

LV

LV

LV

LV

LV

LV

LV

LV

LV
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Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood
Year

Life Release Fish I
Stage Date lb.

Number
Released

Release Site CWT
Code/
Fin Clin

Smolt 05105182 6.0

Stock

r
’ Chambers Cr

I Chambers Cr

~ Chambers Cr

1 Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Hatchery

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Merwin Net
Pens

Skamania

Skamania

Skamania

Skamania

Skamania

7,448 Lewis R- East Fork

8,896 Lewis R- East Fork

6,000 Lewis R- East Fork

7.857 Lewis R- North Fork

1981

1981

1981

1981

1981

6.4

5.0

5.4

Smolt 05107182

Smolt 05/l  1 I83

Smolt 04128182

Smolt 04129182

Smolt 04130182

7,803 Lewis R- North Fork

8,642 Lewis R- North Fork

4,588 Lewis R- North Fork

4,060 Lewis R- North Fork

7.950 Lewis R- North Fork

5.4

5.81981

1981 Smolt 05103182

Smolt 05103182

6.2

5.8

6.0

6.4

5.9

1981

1981 05104182

05105182

05106182

Smolt

Smolt

Smolt

Smolt

Smolt

1981 9,056 Lewis R- North Fork

8,643 Lewis R- North Fork

1,952 Lewis R- North Fork

7,854 Lewis R- North Fork

41,000 Lewis R- North Fork
I

1981

1981 05107182 6.4

05107182 6.8

04126183 5.0

1981

1981 Smolt

Smolt 04105182 5.6 5,236 Lewis R- East Fork

9,234 Lewis R- East Fork

9,602 Lewis R- East Fork

5.890 Lewis R- East Fork

1981

1981 04105182

04106182

04/13/82

04113182

7.6

7.7
I
, 6.2

Smolt

Smolt1981

1981

1981

Smolt

Smolt 16 . 1 7,808 Lewis R- East Fork
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Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock
Year

Hatchery

1981 Chambers Cr

1981 Chambers Cr

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R.

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

Skamania

Skamania

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Skamania

Life
Stage

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Release
Date

Fish I
lb.

WDW LEWIS 3:

Number
Released

Release Site CWT
Code/
Fin Clin

7,894 Lewis R- East Fork

8.308 Lewis R- East Fork

4,080 I Lewis R- East Fork I
I I

3.450 I Lewis R- East Fork I
9,440 Lewis R- East Fork

5,250 Lewis R- North Fork

5,250 Lewis R- North Fork

5,208 Lewis R- North Fork

5.208 Lewis R- North Fork

5,290 I Lewis R- North Fork I
I I

4,845 Lewis R- East Fork AD



Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Release Fish I Number Release Site
Year Stage Date lb. Released

1983 Elochoman R Skamania Smolt 05108184 6.3 7,617 Lewis R- East Fork

1983 Elochoman R S kamania Smolt 05115184 6.5 6,48 1 Lewis R- East Fork

1983 Washougal R Merwin Net Smolt 04127184 5.3 10,865 Lewis R- North Fork
Pens

1984 Elochoman R Beaver Creek Smolt 04124185 5.6 8,960 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 04125185 5.0 7,250 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 04125185 5.0 7,250 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 04126185 5.0 7,000 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 05106185 4.9 6,787 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 05108185 4.9 7,105 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 05/10/85 5.3 7,818 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 05/10/85 5.3 5,300 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 05113185 5.9 8,260 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 05114185 5.9 4,720 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 05114185 4.8 2,880 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 05114185 4.8 5,760 Lewis R- East Fork

1984 Elochoman R Beaver Creek Smolt 05/01/85 4.9 6,885 Lewis R- North Fork

1984 Elochoman R Beaver Creek Smolt 05108185 4.9 6,860 Lewis R- North Fork

1984 Elochoman R Beaver Creek Smolt 05109185 4.9 6,370 Lewis R- North Fork

1984 Elochoman R Beaver Creek Smolt 05109185 5.1 4,080 Lewis R- North Fork

CWT
Code/
Fin Clip

AD

AD

AD

AD

AD

AD

AD

AD

AD

A D

AD

AD 1

AD

AD

AD

AD

AD

AD
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Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

-

Brood
Year ‘“” Release

Date

1984 05109185

05/10/85

05/10/85

05/ 13185

5.3 2,915 Lewis R- North Fork AD

4.7 2,585 Lewis R- North Fork AD

4.7 6,815 Lewis R- North Fork AD

4.8 7,200 Lewis R- North Fork AD

6.6 6.930 Lewis R- North Fork AD

1984 Elochoman R Beaver Creek Smolt

1984 Elochoman R Beaver Creek Smolt

1984 Elochoman R Beaver Creek Smolt

1984 Elochoman R Beaver Creek Smolt

1984 Elochoman R Beaver Creek Smolt

05114185

05120185

1984 05120185 8.5 3,826 Lewis R- North Fork ADGreen
Duwamish R

Green
Duwamish R

Unknown

Unknown

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Smolt

Smolt

Smolt

Smolt

1984 05/20/85 8.5 16,150 Lewis R- North Fork AD

04119184 4.5 5,850 Lewis R- East Fork

04120184 4.5 6.075 Lewis R- East Fork

1984

1984

04123184

04124184

04125184

6.0 8,400

4.5 6,300

4.2 5,880

4.0 6,000

6.0 8.700

Lewis R- East Fork

Lewis R- East Fork
I

Lewis R- East Fork

Cedar Cr

Cedar Cr

1984

1984

1984

Unknown Beaver Creek Smolt

Unknown Beaver Creek Smolt

Unknown Beaver Creek Smolt

Elochoman R Beaver Creek Smolt

Elochoman R Beaver Creek Smolt

04114186

05119186

1985

1985

1985 Elochoman R Beaver Creek Smolt 04130186

1985 Elochoman R Beaver Creek Smolt 05119186

4.7 46,025 Lewis R- East Fork

5.0 68,275 Lewis R- East Fork

4.5 24,960 Lewis R- North Fork1985 Elochoman R Beaver Creek Smolt 04129186
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Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood
Year

Life
Stage

Number Release Site CWT
Released Code/

Fin Clip

54,646 Lewis R- North Fork

18,865 Lewis R- North Fork

Hatchery

1985 SmoltElochoman R

Washougal R

Elochoman R

Elochoman R

Elochoman R

Beaver Creek

Merwin Net
Pens

Beaver Creek

Beaver Creek

Beaver Creek

1985 Smolt 05/01/86 7.7
I
I

05105187 1 4.61986

1986

1986

Smolt

Smolt

Smolt

5 . 805114187 !

04120187 1 4.7

1986 Elochoman R Beaver Creek

1986 Elochoman R Beaver Creek

Smolt

Smolt

1986

1986

1986

Smolt

Smolt

Smolt

5 , 0 6 0  1 Lewis R- East Fork
I I

6.440 I Lewis R- East Fork I
1986 Elochoman R

1986 Elochoman R

1986 Elochoman R

1986 Elochoman R

1986 Elochoman R

1986 Elochoman R

1986 Elochoman R

1986 Elochoman R

1986 Elochoman R

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Smolt

Smolt

Smolt

Smolt

Smolt

5,880 I Lewis R- East Fork I
I I

Smolt

Smolt

Smolt 05115187  5.8

Smolt 05120187  4.6

6,960 Lewis R- East Fork

5.520 Lewis R- East Fork
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Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood
Year

1986

1986

1986

1986

1986

1986

1986

1986

1986

1986

1986

1986

1986

1986

1986

1986

1986

1986

1986

1986

Stock Hatchery

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Elochoman R Beaver Creek

Life
Stage

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Release Fish I Number Release Site CWT
Date lb, Released Code/

Fin Clip

05104187 4.6 5,704 Lewis R- North Fork

05105187 4.6 7,061 Lewis R- North Fork

05106187 4.6 5,520 Lewis R- North Fork

05106187 4.6 5,520 Lewis R- North Fork

05107187 4.6 5,060 Lewis R- North Fork

05107187 4.6 6,670 Lewis R- North Fork

05108187 4.6 5,520 Lewis R- North Fork

05108187 4.6 5,750 Lewis R- North Fork

05108187 4.6 5,980 Lewis R- North Fork

05108187 4.6 7,130 Lewis R- North Fork

05/l  l/87 4.6 5,520 Lewis R- North Fork

05/l  l/87 4.6 6,900 Lewis R- North Fork

05112187 4.9 5,880 Lewis R- North Fork

05112187 4.9 7,350 Lewis R- North Fork
,

05112187 4.9 7,350 Lewis R- North Fork

05113187 4.9 6,125 Lewis R- North Fork

05114187 4.9 5,880 Lewis R- North Fork

05114187 5.8 6,960 Lewis R- North Fork

05114187 5.8 7,540 Lewis R- North Fork

05115187 5.8 6,960 Lewis R- North Fork
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Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes,

Brood
Year

1986

1986

1986

1986

1986

1986

1986

1986

1987

1987

1987

1987

1987

1987

1987

1987

1987

1987

1987

1987

Hatchery Life Release
Stage Date

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Beaver Creek

Smolt 05/ 18187

Smolt 05118187

Smolt 05120187

Smolt 05120187

Smolt 05120187

Smolt 05120187

Smolt 05120187

Smolt 05/22/87

Smolt 04127188

Smolt 04/27/88

Smolt 04129188

Smolt 04129188

Smolt 04129188

Smolt 05103188

Smolt 05/03/88

Smolt 05106188

Smolt 05/06/88

Smolt 05106188

Smolt 05/10/88

Smolt 05/ 17188
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Fish I
lb.

Number
Released

Release Site CWT
Code/
Fin Clin

5.8 5,075 Lewis R- North Fork

4.5 6,525 Lewis R- North Fork

4.6 5,520 Lewis R- North Fork

4.6 6,440 Lewis R- North Fork

4.6 6.440 Lewis R- North Fork

5.0  1 7,500 I Lewis R- East Fork I AD
I I I

5.0 I 5.000 I Lewis R- East Fork 1 AD

4.9 2,279 Lewis R- East Fork AD

5.1 1 2 , 7 2 8  1 Lewis R- East Fork AD
I I I

5.1 5,738 Lewis R- East Fork AD

4.9 7,350 Lewis R- East Fork AD

4.9 6.125 Lewis R- East Fork AD

4.9 6,125 Lewis R- East Fork AD

4.9 7,350 Lewis R- East Fork AD ’

4.9 1 6,125 1 Lewis R- East Fork I AD
I I I
_j4.8 3 720

4.5 6,750 Lewis R- East Fork AD



Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Release Fish I Number Release Site CWT
YtX Stage Date lb. Released Code/

Fin Clip

1987 Elochoman R Beaver Creek Smolt 05118188 4.5 6,750 Lewis R- East Fork AD

1987 Elochoman R Beaver Creek Smolt 05118188 4.5 5,625 Lewis R- East Fork AD

1987 Elochoman R Beaver Creek Smolt 05/18/88 4.5 5,625 Lewis R- East Fork AD

1987 Elochoman R Beaver Creek Smolt 04127188 5.0 7,500 Lewis R- North Fork AD

1987 Elochoman R Beaver Creek Smolt 04127188 5.0 5,000 Lewis R- North Fork AD

1987 Elochoman R Beaver Creek Smolt 04/28/88, 5.1 7,650 Lewis R- North Fork AD

1987 Elochoman R Beaver Creek Smolt 04128188 5.1 5,100 Lewis R- North Fork AD

1987 Elochoman R Beaver Creek Smolt 04129188 4.9 5,880 Lewis R- North Fork AD

1987 Elochoman R Merwin Net Smolt 04/28/88 4.8 63,960 Lewis R- North Fork AD
Pens

1988 Elochoman R Beaver Creek Smolt 04/24/  89 4.4 6,600 Lewis R- East Fork AD

1988 Elochoman R Beaver Creek Smolt 04120189 4.4 6,160 Lewis R- North Fork AD

1988 Elochoman R Beaver Creek Smolt 04124189 4.4 5,500 Lewis R- North Fork AD

1988 Elochoman R Beaver Creek Smolt 04124189 4.4 5,500 Lewis R- North Fork AD I

1988 Elochoman R Beaver Creek Smolt 04124189 4.4 6,600 Lewis R- North Fork AD

1988 Elochoman R Beaver Creek Smolt 04126189 4.8 20,400 Lewis R- North Fork AD

1988 Elochoman R Beaver Creek Smolt 05108189 4.7 19,975 Lewis R- North Fork AD

1988 Elochoman R Beaver Creek Smolt 05109189 4.7 25,850 Lewis R- North Fork AD

1988 Elochoman R Merwin Net Smolt 04126189 4.6 20,930 Lewis R- North Fork AD
Pens
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Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

a

Brood
Year

Release
Date

Fish I
lb.

Stock Hatchery Life
Stage

Number
Released

Release Site CWT
Code/
Fin Clip

AD1988 04126189 5.2 16,900 Lewis R- North Fork

8,250 Lewis R- North Fork

Elochoman R Merwin Net
Pens

Smolt

Washougal R - Merwin Net Smolt
WFINF Pens

Washougal R - Merwin Net Smolt
WFINF Pens

Washougal R - Merwin Net Smolt
WF/NF Pens

Washougal R - Merwin Net Smolt
WF/NF Pens

1988 04/19/90 AD5.0

1988 04/19/90 AD

1988 041 .9/90 AD

04/19/90 4,950 1 Lewis R- North Fork AD1988

1988 041 .9/90 ADWashougal R - Merwin Net Smolt
WFINF Pens

Washougal R - Merwin Net Smolt
WFINF Pens

AD1988 04/19/90

1988 041 9190 4.7 5,875
I

Lewis R- North Fork ADWashougal R - Merwin Net Smolt
WF/NF Pens

Washougal R - Merwin Net Smolt
WFINF Pens

Washougal R - Merwin Net Smolt
WF/NF Pens

04/19/90 4.7 6,580 Lewis R- North Fork AD ’1988

1988 04/19/90 4.7 AD8,812 Lewis R- North Fork

1988 041 7189 5.1 AD e7,140 Lewis R- East Fork

1988 04117189 AD7,191 Lewis R- East Fork5.1
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Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood
Year

Stock Hatchery Fish I Number
lb. Released

+
5.0 6,925

Release Site

Lewis R- East Fork

Lewis R- East Fork

CWT
Code/
Fin Clip

AD

AD

1988 Washougal R -
WFINF

Skamania

Skamania Smolt 04/18/891988 Washougal R -
WFINF

1988 Smolt 04119189

+
Smolt 04119189

Lewis R- East Fork ADSkamania

Skamania

Washougal R -
WFINF

Washougal R -
WFINF

1988 Lewis R- East Fork AD

5.3 7,420

+
5.3 7,420

Skamania

Skamania

1988

1988

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

5.3 7,261---I-6.1 8,631

1988 Lewis R- East Fork AD

Lewis R- East Fork AD

Lewis R- East Fork AD I

Skamania

1988 Smolt
I

04120189S kamania

Skamania Smolt 04120189

Washougal R -
WFINF

Washougal R -
WFINF

1988

1988 Skamania Lewis R- East Fork I ADSmolt 05/01/89 6.0 8,520

Smolt 05102189 6.0 8,550

Smolt 05/03/90 5.2 6,500

Smolt 05/03/90 5.2 6,500

Washougal R -
WFINF

Washougal R -
WF/NF

Elochoman R

1988 Lewis R- East Fork AD 9S kamania

Beaver Creek1989

Elochoman R1989 Beaver Creek
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Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock
Year

Hatchery

1989 I Elochoman R I Beaver Creek

1989 1 Elochoman R Beaver Creek
I I

1989 I Elochoman R I Beaver Creek

1989 I Elochoman R 1 Beaver Creek1 I
1989 I Elochoman R I Beaver Creek

1989 I Elochoman R 1 Beaver Creek
I 1

1989 Elochoman R

1990 Elochoman R

Beaver Creek

Beaver Creek

Life Release
Stage Date

Smolt 05/03/90

Smolt 05/04/90

Smolt 05/04/90

Smolt 05/07/90

Smolt 05/07/  90

Smolt 05/08/90

Smolt 05/09/90

Smolt 05/09/90

Smolt 05/10/90

Smolt 05/15/90

Smolt 05/02/90

Smolt 05/02/90

Smolt 05/09/90

Smolt 05/09/90

Smolt 05/10/90

Smolt 051  I O/90

Smolt 05/15/90

Smolt 05/16/90

Smolt 05/16/90

Smolt 05/02/9  1

WDW

i”“:,
5.2  1 8,320 I Lewis R- East Fork 1 AD

I I I
i 5.2 1 8,060 I Lewis R- East Fork I AD

1 I I

5.2  1 8,320 I Lewis R- East Fork I AD
I I I

5.2 1 8,320 I Lewis R- East Fork I AD

5.2  1 8 . 3 2 0  I Lewis R- East Fork I A D

5.2 8,320 Lewis  R-  East Fork  AD
I

5 .2  1 8,320 I Lewis R- East Fork I AD
I I I

6.2 9,920 Lewis R- East Fork AD

4.6 4,140 Lewis R- East Fork AD

4.9 7,350 Lewis R- North Fork AD

4.9 7,350 Lewis R- North Fork AD

6.2 1 3,100 I Lewis R- North Fork I AD

5.2 I 3.900 I Lewis R- North Fork ADI ’

6.2 2,480 Lewis R- North Fork AD

4.8 4.080 Lewis R- North Fork AD

4.6 7,360 Lewis R- North Fork AD 8

4.7 6,110 Lewis R- North Fork AD

4.8 1,440 Lewis R- North Fork AD

5.2 8,580 Lewis R- East Fork AD
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Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Release Fish I Number Release Site CWT
Year Stage Date lb. Released Code/

Fin Clip

1990 Elochoman R Beaver Creek Smolt 05/02/g  1 5.2 6,500 Lewis R- East Fork AD

1990 Elochoman R Beaver Creek Smolt 0510219 1 5.2 4,992 Lewis R- East Fork AD

1990 Elochoman R Beaver Creek Smolt 0411619 1 4.6 2,300 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 0412219 1 4.6 7,360 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 05/01/91 5.2 8,060 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 05/01/91 5.2 6,500 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 05/03/9  1 5.2 8,320 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 05/03/9  1 5.2 6,500 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 0510619 1 5.2 6,500 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 0510619 1 5.2 8,320 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 0510619 1 5.2 6,500 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 05/07/g  1 5.2 8,320 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 05/08/9  1 5.2 8,320 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 05/08/9  1 5.2 6,500 Lewis R- North Fork AD ’

1990 Elochoman R Beaver Creek Smolt 05/09/9  1 5.2 8,580 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 05/09/9  1 5.2 8,320 Lewis R- North Fork AD

1990 Elochoman R Beaver Creek Smolt 05/10/91 5.2 5,720 Lewis R- North Fork AD t

1990 Elochoman R Merwin Net Smolt 04/17/91 5.0 39,400 Lewis R- North Fork AD
Pens

1990 Elochoman R Skamania Smolt 04/18/91 5.0 2 1,000 Lewis R- East Fork AD
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Table 5 (cont.). Hatchery releases of winter steelhead into the Lewis River by brood year and, if marked, the coded wire tag codes.

Brood
Year

1990 Elochoman R

1990 Elochoman R

1990

1990

1990

1990

1990

1990

1990

1990

Stock

Elochoman R

Elochoman R

Elochoman R

Elochoman R Skamania

Elochoman R

Elochoman R

Elochoman R

Elochoman R

Hatchery Life Release
Stage Date

&mania

Skamania

Smolt 0412219 1

Smolt 0412319 1

I Smolt 1 04/30/91

Skamania

Skamania

Skamania

Skamania

Smolt 05/01/91

Smolt 0412219 1

Smolt 0412319 1

Smolt 04/24/g  1

Fish I
lb.

Number
Released

5.1 1 21,420I

Release Site

Lewis R- East Fork

Lewis R- East Fork

Lewis R- East Fork

Lewis R- East Fork

Lewis R- East Fork

Lewis R- East Fork

Lewis R- East Fork

Lewis R- North Fork AD

Lewis R- North Fork AD

Lewis R- North Fork AD

CWT
Code/
Fin Clip

AD

AD

AD

AD

AD

A D

AD

Source: Terry Lovgren, WDW Hatchery Stocking Database, 1991.
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Table 6 (TD). Parasites and diseases isolated at the hatcheries which reared Lewis River winter
steelhead smoltsa.

“The Lewis River receives steelhead smolts from fish reared at Skamania Hatchery.

Disease history for the Skamania Hatchery is located in the subbasin  report for the Washougal River.

bMerwin  Net Pens is a acclimating station located above Merwin Dam in Merwin Reservoir.

‘Beaver Creek Hatchery is located on the Elochoman River.

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease outbreak.

Source: WDW pathologist, Steve Roberts, 1991.
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WASHOUGAL SUBBASW

Fall Chinook

GEOGRAPHIC LOCATION

The Washougal River is located in southwest Washington, originating in Skamania County and
flowing southwesterly into Clark County, joining the Columbia River at River Mile (RM) 121 at the
town of Camas. The drainage area encompasses approximately 240 square miles. The subbasin  is
relatively small compared to other major rivers entering the Columbia River. The mainstem
Washougal runs approximately for 33 miles from headwaters to the mouth. The Washougal
Hatchery is located 16 miles northeast of the town of Washougal.

ORIGIN

Native fall chinook have been reported in the Washougal (WDF, 1951), but a distinct stock no
longer exists. Natural spawning does occur, but these fish are identified as hatchery strays (Devore,
1984).

Brood stock for the WashougaI Hatchery is usually obtained from local returning stocks. However,
transfers of other stocks into the system is a common practice. In recent years, such stocks as
Kalama, Bonneville, Toutle, Washougal, Elochoman, and Grays River have also been been imported
to fill hatchery needs (WDF, 1990).

DISTRIBUTION

Washougal River fall chinook spawning ground index counts are conducted annually between the
Salmon Falls Bridge at RM 15 and the Wildlife Access at RM 12, a distance of approximately 4
miles. Salmon Falls was considered a barrier to salmon migration until a fishway was constructed in
the 1950s.

PRODUCTION

In 1951 the Washington Department of Fisheries estimated the fall chinook escapement to be about
3,ooO  fish. The number of Washougal fall chinook natural spawners each year during 1967 - 1971
was estimated to be about 550 fish (WDF, 1973). Hatchery production is currently the dominant
component in the Washougal River although some natural production also occurs.

Tables 1 and 2 describe the amount of spawning and rearing habitat by quality, available in the
Washougal River. This data was derived from the Presence/Absence database of Northwest Power
Planning Council, 199 1.

The Washougal River fall chinook natural spawn escapement from 1978 - 1984 brood years
averaged 2,525 with a low return of 978 for the 1978 brood and a peak of 6,285 for the 1984
brood.
‘z

Washougal River natural spawn escapements by age and brood year are presented in Table
J.

Washougal Hatchery fall chinook returns from 1978 - 1984 brood years averaged 5,822 with a low
return of 1,599 for the 1978 brood and a peak of 17,471 for the 1983 brood. Washougal Hatchery
returns by age and brood year are presented in Table 4.

WashougaI  River tributary sport catch estimates between 1977 - 1987 return years averaged 477 fall
chinook, ranging from a low of 84 in 1979 to a high of 1,362 in 1987, based on punchcard data.
However, specific age and brood year analysis for Washougal River sport catch is unavailable.
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ADULT  LIFE HISTORY

Run size. catch and escapement

Ocean commercial and recreational fisheries from Alaska to Washington, in addi$on
River gill net and sport fisheries all harvest a portion of the. Washougal-River  orrgm_ ^ --

to Columbia
fall chinook. A

special  sport fishing area near Washougal Hatchery was established in the late lY6Os to harvest
surplus fall chinook. This fishery included legal snagging and was discontinued after 1986.
Columbia River sport and commercial fisheries are managed to ensure attainment of hatchery egg-
take requirements.

Strays from other lower river hatcheries are not unusual. Table 5 lists Washougal Hatchery origin
fall chinook stray coded wire tag recoveries beginning with the 1978 brood through to the 1988
brood, and Table 6 lists the coded wire tags recovered within the Washougal subbasin  which
originated outside the Washougal subbasin.

Time of Migration

Adult chinook move into the Washougal River from late September through the middle of
November. Figure 1 illustrates the freshwater life history of fall chinook in the Washougal River.

&awning Period

The holding period is relatively short with spawning occurring from the first of October through
November.

Spawning Areas

Natural production occurs in the mainstem  Washougal River downstream from the salmon hatchery.
Although this includes 20 miles of stream channel, bed rock and bouldered areas result in light
spawning in the stream with spawning most intensive from RM 12 - 15. Washougal River fali
chinook spawning ground peak index counts are conducted annually between Salmon Falls Bndge
and the Wildlife Access, a distance of approximately 4 miles.

Age Comnosition

Age ranges from two-year-old jacks to six-year-old adults with three-year-olds or four-year-olds
usually the dominant age classes. Total age composition data is summarized in Tables 3 and 4.
Table 7 lists the age composition percentages by brood year and freshwater.ocean  rearing for fall
chinook returning to the Washougal River spawning grounds. Table 8 lists the age composition
percentages by brood year and freshwater.ocean rearing for fall chinook returning to the Washougal
Hatchery.

Sex Ratio

Female fall chinook comprised 57 - 79 percent of the natural spawners in the Washougal River
between 1981 - 1984 brood years. The percent females by brood year and freshwater.ocean rearing
ages for Washougal River natural spawners are presented in Table 9.

Female fall chinook comprised 25 - 47 percent of the fall chinook returning to the Washougal
Hatchery between 1981 - 1984 brood years. The percent females by brood year and
freshwater.ocean rearing ages for Washougal Hatchery returns are presented in Table 10.
The mean fork length by brood year, sex, and freshwater.ocean rearing ages of Washougal River
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natural spawners for 1978 - 1985 brood years are available in Tables 11 and 12. The mean fork
length by brood year, sex, and freshwaterocean rearing ages for Washougal Hatchery returns from
1978 - 1987 brood years are available in Tables 13 and 14.

Fecundity

Fecundity at the Washougal Hatchery between 1979 - 1988 return years averaged 4,354 and ranged
from a low of 3,849 in 1987 to a high of 4,818 in 1981 (WDF, 1990). Washougal River natural
spawn and Washougal Hatchery fecundity data by age and brood year is unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

Incubation takes place from early October through January, with emergence sometime in February.

Time. age and size at migration

Under natural conditions, lower river hatchery chinook generally migrate downstream as
subyearlings, leaving the river by late summer or fall. A small percentage of juveniles do remain in
the system throughout the winter, outmigrating as yearlings (Reimers  and Loeffel, 1967).

The number of wild juvenile fall chinook that migrated from the Washougal River in 1980 was
estimated to be 5,000,OOO. Population estimates are based upon comparing seining results of chinook
per square feet before and after hatchery releases. Table 15 lists the number of natural juvenile fall
chinook that migrated from the Washougal River in 1980.

The average natural fall chinook fork length from the Washougal River in 1980 was 49 mm. The
average fork length data is based upon five biweekly seining trips to the Washougal River between
May 1 - June 27, before Washougal Hatchery releases beginning on June 27th. Average fork length
and ranges of 1979 brood Washougal River natural fall chinook smolts are presented in Table 16.

Hatchery release information for the Washougal subbasin  by brood year is presented in Table 17.

Survival Rate

Egg-to-smolt survival rate from 1979 - 1988 averaged 92.5 percent (WDF,1990).  Washougal
Hatchery 1976 brood coded wire tag (63-16-41) smelt-to-all adult survival was 1.6 percent, smolt-
to-fisheries 1.4 percent, and from smolt-to-Columbia River 0.6 percent (Howell et al., 1985).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data not available.

DISEASE

Bacteria and parasitic diseases found in the Washougal Hatchery are listed in Table 18. (WDF
Salmon Culture, Olympia).

WDF WASHOUGAL 3



5-s-lcw
e
2
2
2
ccc
0

ii

z
rl

E

=:

c

II

:::::
:::::
:::::. . . . .
:::::



Table 1 (FIB-l). Estimated amount of rearing and spawning habitat, by quality, of the Washougal
River fall chinook production area.

Distance/Area Excellent G o o d  Faif PoOf Unknown Total Confidence

Miles (%) 20 73 07 00 14.3

Acres (%) 20 73 07 00 103.8

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC , 199 1.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Washougal River fall
chinook production area.

Distance/Area Excellent

Miles (%) 00

Acres (%) 00

Good FaiP

00 00

00 00

Poor” Unknown Total Confidence

100 2.3

100 16.7

’ Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.
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Table 3 (RN). Total age of natural spawner- escapement of fall chinook returning to the Washougal
River subbasin, by brood year:

Total Age

1983 260 636 2,904 383 0 4,183 3,923

1984 318 536 2,689 2,742 0 6,285 5,967

1985 47 63 1,355 546

1986 193 311 1,392

1987 170 124

1988 143

Age based on scale reading analysis.
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Table 4 (RH). Total hatchery returns of fall chinook to the Washougal subbasin  by brood year.

Total Age

Age based on scale reading analysis.
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Table 5 (AE). Emigration of coded wire tagged fall chinook from the Washougal Hatchery.

Hatchery/Release Site
I

Recovery site, Run Year(s)

Washoueal H I Kalama. 198 1

Washougal H Kalama, 1982

Washougal H 1 Kalama River. 1982

Washougal H I Lewis River, 1982

Washounal  H 1 Kalama River. 1982

Washougal H ! Kalama Falls, 1985

Washougal H I Kalama Falls. 1986

Washougal H Kalama Falls, 1985

Washougal H Kalama Falls. 1986

Washougal H

Washougal H

Kalama Falls, 1989

Kalama Falls, 1988

WDF W,

Recovery Method
I

Number
I

Number
Sampled Recovered I

Total Number
Estimated,

I
-

I I (PSMFC j

Hatchery ! 5,987 ! 1 ! 1

Spawning Ground 339 3 16

Spawning Ground 23 1 9

Spawning Ground 42 1 ] 4
I I

Hatchery [ 1,711 I 1 I 1

Spawning Ground 1,263 2 6

Spawning Ground 47 1 3

Hatchery ! 1,711 ! 8 ! 8

Spawning Ground 1,263 ! 2 ! 6

Spawning Ground 2,939 1 3
I

Spawning Ground 1,263 1 3

Spawning Ground 373 1 7

Hatchery 1 5,658 ! 1 ! 1

Spawning Ground 3,227 1 ‘3

Hatchery ! 3,445 ! 1 ! 1

Hatchery 3,672 ! 1 1 1
I

Hatchery ! 3,445 ! 5 ( 5

Hatcher-v I 3.672 I

Hatchery 2,432 1 1

Hatchery 3,438 1 1
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Table 5. (cont.) Emigration of coded wire tagged fall chinook from the Washougal Hatchery.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method

Washougal H

Washougal H

Kalama Falls, 1988

Kalama Falls, 1989

Hatchery

Hatchery

Washougal H 1 Kalama Falls, 1988 j Hatchery

Washougal H Kalama Falls, 1989 I Hatchery

Washougal H I Kalama Falls, 1988 I Hatchery

Washougal H

Washougal H

Washougal H

Washougal H

Kalama Falls, 1988

Kalama Falls, 1988

Kalama Falls, 1988

Kalama Falls, 1988

Hatchery

Hatchery

Hatchery

Hatchery

Washougal H j Kalama Falls, 1988 I Hatchery

Washoueal H 1 Kalama Falls. 1989 I Hatcher-v

Washougal H Kalama Falls, 1989 Hatchery

Washougal H 1 Kalama Falls, 1989 ! Hatchery 2,432 ! 1 I 1

Washougal H

Washougal H
I

Kalama Falls, 1988

Kalama Falls, 1989

I Hatchery

I Hatchery

Washougal H

Washougal H

Washougal H

Kalama Falls, 1989

Kalama Falls, 1989

Kalama River, 1986

Hatchery

Hatchery

Spawning Ground

Washougal H Kalama River, 1986 Spawning Ground 936 2 6

Washougal H Kalama River, 1988 Spawning Ground 3,814 1 8

Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

3,438 1 1

2,432 1 1

3,438 4 4

2,432 3 3

3,438 4 4

3,438 1 1

3,438 3 3

3,438 2 ] 2

3,438 4 ! 4

3,438 2 ! 2

2,432 2 2

2,432 4 4

3,438 1 ’ 1
I

2,432 I 1 I 1

2.432 1 1

2,432 1 ( 1

936 1 3

WDF WASHOUGAL 9



Table 5. (cont.) Emigration of coded wire tagged fall chinook from the Washougal Hatchery.

Hatchery/Release Site

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Recovery site, Run Year(s) Recovery Method Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

Kalama River, 1988 Spawning Ground 3,814 1 8

Kalama River, 1989 Spawning Ground 3,957 1 5

Kalama River, 1989 Spawning Ground 3,957 4 22

Kalama River, 1988 Spawning Ground 3,814 2 15

Kalama River, 1989 Spawning Ground 3,957 1 5

Kalama River, 1988 Spawning Ground 3,914 1 8

Kalama River, 1989 Spawning Ground 3,957 1 3

Kalama River, 1988 Spawning Ground 3,814 2 15

Kalama River, 1989 Spawning Ground 3,957 4 22

Kalama River, 1988 Spawning Ground 3,814 1 8

Kalama River, 1989 Spawning Ground 3,957 3 16

Kalama River, 1988 Spawning Ground 3,814 1 8

Kalama River, 1989 Spawning Ground 3,957 2 11

Kalama River, 1989 Spawning Ground 3,957 1 ‘5

Kalama River, 1989 Spawning Ground 3,957 2 11

Kalama River, 1989 Spawning Ground 3,957 1 5

Kalama River, 1989 Spawning Ground 3,957 5 27

Kalama River, 1989 Spawning Ground 3,957 4 22

Kalama River, 1989 Spawning Ground 3,957 2 11

Kalama River, 1988 Spawning Ground 3,814 2 15
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Table 5. (cont.) Emigration of coded wire tagged fall chinook from the Washougal Hatchery.

,

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

Washougal H Kalama River, 1989 Spawning Ground 3,957 8 43

Washougal H Lower Kalama, 1986 Hatchery 2,495 1 1

Washougal H Lower Kalama, 1986 Hatchery 2,495 7 7

Washougal H Lower Kalama, 1986 Hatchery 2,495 1 1

Washougal H Lower Kalama, 1988 Hatchery 658 1 1

Lower Kalama, 1989 Hatchery 1,307 1 1 . .

Washougal H Lower Kalama, 1989 Hatchery 1,307 2 2

Washougal H Lower Kalama, 1988 Hatchery 658 1 1

Washougal H Lower Kalama, 1988 Hatchery 658 1 1

Washougal H Lower Kalama, 1989 Hatchery 1,307 2 2

Washougal H Lower Kalama, 1988 Hatchery 658 2 2

Washougal H Lower Kalama, 1989 Hatchery 1,307 3 3

Washougal H Lower Kalama, 1989 Hatchery 1,307 1 1

Washougal H Lower Kalama, 1989 Hatchery 1,307 1 ’ 1

Washougal H Lower Kalama, 1988 Hatchery 658 1 1

Washougal H Lower Kalama, 1988 Hatchery 658 1 1

Washougal H Lower Kalama, 1988 Hatchery 658 1 f 1

Washougal H Lower Kalama, 1988 Hatchery 658 1 1

Washougal H Lower Kalama, 1989 Hatchery 1,307 2 2

Washougal H Lower Kalama, 1988 Hatchery 658 1 1
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Table 5. (cont.) Emigration of coded wire tagged fall chinook from the Washougal Hatchery.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method Number
Sampled

Number
Recovered

Washougal H

Washougal H

Lewis River and Cedar Creek, 1988 Spawning Ground 3,679 1

Lewis River and Cedar Creek, 1989 Spawning Ground 5,808 1

Washougal H 1 Lewis River and Cedar Creek, 1988 1 Spawning Ground 1 3,679 4I I I. !

Washougal H 1 Lewis River and Cedar Creek, 1988 1 Spawning Ground 1 3,679 2 8

Washougal H 1 Lewis River and Cedar Creek, 1988 1 Spawning Ground 3,679 ! 1 4

Washougal H

Washougal H

Lewis River and Cedar Creek, 1988 Spawning Ground

Lewis River and Cedar Creek, 1988 Spawning Ground
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3,679 1

Total Number
Estimated,
(PSMFC)

2

c

11

9

5

8

20

4

8

4

‘4
4

17

4
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Table 5. (cont.) Emigration of coded wire tagged fall chinook from the Washougal Hatchery.

(I Hatchery/Release Site
I

Recovery site, Run Year(s)
I

Recovery Method
I

Number Number Total Number
Sampled I Recovered I Estimated,

(PSMFC j
Washougal H Lewis River and Cedar Creek, 1989 Spawning Ground 5,808 1 4

Washougal H Lewis River and Cedar Creek, 1988 Spawning Ground 3,679 1 4

Washougal H Lewis River and Cedar Creek, 1989 Spawning Ground 5,808 1 4

Washougal H Lewis River and Cedar Creek, 1988 Spawning Ground 3,679 1 4

II Washougal H 1 Lewis River and Cedar Creek, 1989 I Spawning Ground I 5,808 ! 2 ! 8i I I
Washougal H Lewis River and Cedar Creek, 1988 Spawning Ground 3,679 1 4

Washougal H Lewis River and Cedar Creek, 1989 Spawning Ground 5,808 1 &

Washougal H Lewis River and Cedar Creek, 1989 Spawning Ground 5,808 3 12

Washougal H Lewis River and Cedar Creek, 1989 Spawning Ground 5,808 4 16

Washougal H Lewis River and Cedar Creek, 1989 Spawning Ground 5,808 1 4

Washougal H Fast Fork Lewis River, 1988 Spawning Ground 124 1 4

Washougal H East Fork Lewis River, 1989 Spawning Ground 103 1 6

II Washougal H ! East Fork Lewis River, 1989 Spawning Ground 103 ! 1 6

II Washougal H Washougal River, 1987 Spawning Ground 1,613 1 ‘ 2
I I 1 I ]

Washougal H Washougal River, 1988 I Spawning Ground I 536 2 13
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Table 5. (cont.) Emigration of coded wire tagged fall chinook from the Washougal Hatchery.

Hatchery/Release Site

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Washougal H

Recovery site, Run Year(s) Recovery Method Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

Washougal River, 1989 Spawning Ground 859 4 22

Washougal River, 1989 Spawning Ground 859 2 11

Washougal River, 1989 Spawning Ground 859 1 5

Washougal River, 1988 Spawning Ground 536 2 13

Washougal River, 1989 Spawning Ground 859 2 11

Washougal River, 1988 Spawning Ground 536 3 20 ,.

Washougal River, 1989 Spawning Ground 859 7 38

Washougal River, 1989 Spawning Ground 859 1 5

Washougal River, 1989 Spawning Ground 859 2 11

Washougal River, 1988 Spawning Ground 536 2 13

Washougal River, 1988 Spawning Ground 536 1 7

Washougal River, 1989 Spawning Ground 859 6 33

Washougal River, 1989 Spawning Ground 859 1 5

Washougal River, 1989 Spawning Ground 859 5 ‘27

Washougal River, 1989 Spawning Ground 859 5 27

Washougal River, 1989 Spawning Ground 859 5 27

Washougal River, 1989 Spawning Ground 859 3 16

Washougal River, 1988 Spawning Ground 536 1 7

Washougal River, 1989 Spawning Ground 859 8 44

Washougal River, 1989 Spawning Ground 859 2 11
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Table 5. (cont.) Emigration of coded wire tagged fall chinook from the Washougal Hatchery.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

Washougal H Washougal River, 1989 Spawning Ground 859 1 5

Washougal H Little White Salmon, 1984 Hatchery 1,052 1 1

Washougal H Little White Salmon, 1985 Hatchery 853 1 1

Washougal H Little White Salmon, 1986 Hatchery 730 1 1

Washougal H Spring Creek, 1986 Hatchery 2,107 1 1

Washougal H Spring Creek, 1986 Hatchery 2,107 1 1

Washougal H Little White Salmon, 1986 (brights) Hatchery 853 1 i

Washougal H Spring Creek, 1987 Bonneville Dam 1,487 1 1
Trap

Washougal H Spring Creek, 1987 Bonneville Dam 1,487 1 1
Trap

Washougal H Little White Salmon, 1988 Hatchery 2,092 1 1

Washougal H Spring Creek, 1988 Hatchery 2,981 1 1

Washougal H Spring Creek/Dam Trap, 1988 Hatchery 2,884 1 1

Washougal Spring Creek, 1989 Hatchery 1,556 1 1
Hatchery/Dam Trap

Washougal H Spring Creek, 1990 Hatchery 11,434 1 1

Based on the following tag codes: 63-19-46, 63-19-38, 63-21-53, 63-22-51, 63-34-33, 63-34-16, 63-21-48, 63-22-39, 63-22-51,
63-31-16, 63-31-19, 63-33-34, 63-33-35, 63-34-07, 63-34-08, 63-34-14, 63-34-28, 63-34-31, 63-34-32, 63-38-29, 63-38-30,
63-38-31, 63-41-13, 63-41-50, 63-24-61, 63-34-15, 63-34-34, 63-38-27, 63-38-28, 63-38-32, 63-52-28, 63-30-02, 63-31-17, and
63-31-18.

Beginning with the 1978 brood.
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Table 6 (AI). Immigration of coded wire tagged fall chinook into the Washougal subbasin.

Hatchery/Release Site Recovery site, Run Recovery Method Number Number Total Number
Year(s) Sampled Recovered Estimated,

(PSMFC)

Washougal H Washougal River, 198 1 Spawning Ground 339 3 16

Washougal H Washougal River, 1982 Spawning Ground 47 1 7

Lewis wild Washougal, 1982 Hatchery 2,808 1 1

Washougal H Washougal River, 1987 Spawning Ground 1,613 1 2

Washougal H Washougal River, 1988 Spawning Ground 536 2 13

Washougal H Washougal River, 1986 Spawning Ground 105 1 1 5

Washougal H Washougal River, 1989 Spawning Ground 859 5 2 7

Washougal H Washougal River, 1988 Spawning Ground 536 1 7

Washougal H Washougal River, 1989 Spawning Ground 859 5 27

Washougal H Washougal River, 1988 Spawning Ground 536 1 7

Washougal H Washougal River, 1989 Spawning Ground 859 4 22

Washougal H Washougal River, 1989 Spawning Ground 859 2 11

Washougal H Washougal River, 1989 Spawning Ground 859 1 5

Washougal H Washougal River, 1988 Spawning Ground 536 2 i3

Washougal H Washougal River, 1989 Spawning Ground 859 2 11

Washougal H Washougal River, 1988 Spawning Ground 536 3 20

Washougal H Washougal River, 1989 Spawning Ground 859 7 38

Washougal H Washougal River, 1989 Spawning Ground 859 1 5

Washougal H Washougal River, 1989 Spawning Ground 859 2 11

Washougal H Washougal River, 1988 Spawning Ground 536 2 13
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Table 6. (cont.) immigration of coded wire tagged fall chinook into the Washougal subbasin.

Hatchery/Release Site Recovery site, Run Recovery Method Number Number Total Number
y=w Sampled Recovered Estimated,

(PSMFC)

Washougal H Washougal River, 1988 Spawning Ground 536 1 7

Washougal H Washougal River, 1989 Spawning Ground 859 6 33

Washougal H Washougal River, 1989 Spawning Ground 859 1 5

Washougal H Washougal River, 1989 Spawning Ground 859 5 27

Washougal H Washougal River, 1989 Spawning Ground 859 5 27

Washougal H Washougal River, 1989 Spawning Ground 859 5 23 ,

Washougal H Washougal River, 1989 Spawning Ground 859 3 16

Washougal H Washougal River, 1988 Spawning Ground 536 1 7

Washougal H Washougal River, 1989 Spawning Ground 859 8 44

Washougal H Washougal River, 1989 Spawning Ground 859 2 11

Washougal H Washougal River, 1989 Spawning Ground 859 1 5

Washougal H Washougal River, 1983 Spawning Ground 373 1 7

Based on the following tag codes: 63-19-46, 63-18-58, 63-22-39, 63-31-16, 63-33-34, 63-33-35, 63-34-07, 63-34-08, 63-34-14,
63-34- 15, 63-34-  16, 63-34-28, 63-34-3 1, 63-34-33, 63-34-3 1, 63-34-33, 63-34-34, 63-38-28, 63-38-29, 63-38-30, 63-38-3 1,
63-38-32, 63-41-13, 63-41-50, 63-52-28, and 63-19-38.

Beginning with the 1978 brood.
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Table 7 (AC-l). Age composition percentage (freshwaterxxean) by brood year for fall chinook
spawning naturally in the Washougal River.

Age Composition (%)

111 9 8 8 I I I I I I I
Age based on scale reading analysis.
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Table 8 (AC-2). Age composition percentage (freshwater.-)  by brood year for fall chinook
returning to the Washougal River Hatchery.

Age Composition (%)

Brood

Brood

NN 1.11.1 1.21.2 1.31.3 1.4’1.4’ 1.5 2.1 2.2 2.31.5 2.1 2.2 2.3
YIZUYIZU

19781978

19791979

19801980

19811981 584584 0.340.34 6.516.51 87.8487.84 5.315.31 00 00 00 00

19821982 526 3.04526 3.04 59.8959.89 35.3635.36 1.331.33 00 00 0.38 00.38 0

19831983 2,3952,395 26.8126.81 50.1150.11 20.3320.33 2.25 0.042.25 0.04 0.250.25 0.21 00.21 0t
19841984 1,5841,584 3.283.28 21.3421.34 53.0953.09 21.3421.34 0.690.69 00 0.130.13 0.130.13

19851985

19861986

19871987

19881988

Age based on scale reading analysis.
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Table 9 (AS-l). Percent females by brood year and age class (freshwater.ocean) for fall chinook
spawning naturally in the Washougal River.

Females (%)

Age based on scale reading analysis.
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Table 10 (AS-2). Percent females by brood year and age class (freshwater.ocean) for fall chinook returning to the Washougal River
Hatchery.

Females (%)

Brood
YCU

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

N 1.1

276 0

133 0

592 0

720 0

1.2

7.96

7.89

9.21

25.67

13.31

1.3

52.18

55.26

48.73

52.69

48.87

52.32

1.4

70.00

89.80

75.35

74.19

57.14

77.78

65.98

1.5

100.00

0

0

100.00

90.91

2.1

0

0

0

0

2.2

100.00

0

100.00

60.00

50.00

2.3 Total %
Female

0 47.26 :

0 25.29

0 24.72

50.00 45.45

I

Age based on scale reading analysis.

WDF WASHOUGAL 21



Table 11 (AL-a). Mean fork length by brood year and age class (freshwater.ocean)  for female fall
chinook spawning naturally in the Washougal River.

Mean Fork Length (cm)

Lge  based on scale reading analysis.
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Table 12 (AL-b). Mean fork length by brood year and age class (freshwaterxxean)  for male fall
chinook spawning naturally in the Washougal River.

k
A

Mean Fork Length (cm)

1.1 1.2 1.3 1.4Brood 1.5 2.1 2.2
YGIT

1979 90

N 21

St. Dev. 8

1984 49 73

N. 5 35

St. Dev. 6.96 8.23

1985 43

N 3

St. Dev. 2
ige based on scale reading analysis.
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Table 13 (AL-c). Mean fork length by brood year and age class (freshwater.ocean)  for female fall
chinook returning to the Washougd Hatchery.

Brood
YCZU

1978

N

St. Dev.

1.1 1.2

Mean Fork Length (cm)

1.3 1.4 1.5 2.1 2.2 2.3

94

21

5.3
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Table 13. (cont.) Mean fork length by brood year and age class (freshwater.ocean)  for female fall
chinook returning to the Washougal Salmon Hatchery.

Age based on scale reading analysis.
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Table 14 (AL-d). Mean fork length by brood year and age class (freshwater.ocean) for male fall
chinook returning to the Washougal Hatchery.

Mean Fork Length (cm)

Brood 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3
Y&V

1978 96
I

N 9

St. Dev. 5.61

1979 87 89 72

N 416 5 1
St. Dev. 6.88 12.03 ---

1980 72 86 95

N 208 315 35

St. Dev. 7.08 6.26 6.95

1981 42 75 88 94 1

I N 2 1 35 263 8
I I

St. Dev. 2.12 7.31 6.35 2.33

1982 43 73 87 95

N 16 289 88 3 I
St. Dev. 5.24 6.14 6.16 6.51

I
1983 48 75 85 95 66 74

N 642 892 249 12 6 2

St. Dev. 3.62 5.95 5.65 6.37 9.16 0.71

1984 48 70 86 94 74 85

N 52 293 401 115 1 1
St. Dev. 6.15 6.66 7.8 7.92 --- ---
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Table 14. (cont.) Mean fork length by brood year and age class (freshwater-ocean) for male fall
chinook returning to the Washougal Salmon Hatchery.

Brood
YCZU-

1985

N

St. Dev.

1986

N

St. Dev.

1987

N

St. Dev.

Age based on scale reading analysis.
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Table 15 (JM). Number of natural juvenile fall chinook that migrated from the Washougal River,
1980.

Brood Year - WDF population estimate

1979 5,000,000

Source: ” Washougal River juvenile chinook observations”. WDF memorandum from Hugh Fiscus
to Clint Stockley; July 8, 1980. Based upon comparing seining results of chinook per
square feet before and after hatchery releases.

Table 16 (SL). Lengths of fall chinook smolts from the Washougal River, 1980.

Location and year

Washougal River between
River Miles 2-15.3, 1980

No.
Fish

352

Length Length
ave. (mm) range (mm)

49 32-75

Reference

Various WDF
memorandums May-June

1980.
I I I I II

Data is based upon five biweekly seining trips to the Washougal River between May l-June 27,
1980. Not included are additional seining trips made after the Washougal Hatchery plant of
fall chinook beginning June 27th. Chinook average length and ranges are based on the
former seining results and may reflect rearing and/or outmigration size patterns.
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Table 17 (TR). Hatchery releases of fall chinook salmon into the Uashougal River subbasin  sorted by brood year, hatchery and life stage.

Brood
Year
1966
1966
1966
1966
1967
1967
1967
1967
1967
1967
1968
1968
1969
1969
1969

Stock Hatchery Life
Stage

Release Release Fish Number
/lb. ReIeased
105 345120

Release Site CUT Code

ABERNATHY CREEK UASHCUGAL HATCHERY
UNKNOWN UASHWGAL HATCHERY
UNKNOUN UASHWGAL HATCHERY
ABERNATHY CREEK WASHWGAL HATCHERY
KALAHA RIVER UASHWGAL HATCHERY
KALAMA RIVER UASHWGAL HATCHERY
KALAMA RIVER UASHWGAL HATCHERY
KALAMA RIVER UASHWGAL HATCHERY
KALAMA RIVER UASHDUGAL  HATCHERY
KALAMA RIVER UASHWGAL HATCHERY
TWTLE (GREEN RIVER) WASHWGAL HATCHERY
TWTLE (GREEN RIVER) UASHWGAL HATCHERY
TDUTLE (GREEN RIVER) UASHWGAL HATCHERY
KALAHA RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
OREGON - BIG CREEK UASHWGAL HATCHERY
WASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
KALAMA RIVER UASHWGAL HATCHERY
KALAMA RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY

Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
PreSm
Fingr
PreSm
Fingr
Finer
PreSm
PreSm
PreSm
Fingr
PreSm
Fingr
Finer

Date 1 Date 2
05/23/67  05/23/67
06;15;67 06;15;67
06/15/67  06/15/67
06/15/67 06/15/67
06;17/68 06/ 17/68
06/17/M 06/17/68
06;17;68 06/17/68
06/17/M 06/17/M
06/17/68 06/17/60
06/29/68 06/29/68
06/19/69 06/19/69
06;20;69 06j2Oj69
06/27/70 06/27/70
06/30/70 06/30/70
06/30/70 06/30/70
05/19/71 05/19/71
06;30;72 06j30;72
11/17/72 ll/l7/72
07/02/73 07/02/73
ll/30/73 ll/30/73
06/30/74 06/30/74
06/30/74 06/30/74
ll/O7/74 11/07/74
ll/O7/74 ll/O7/74
11/07/74 11/07/74
06/30/75 06/30/E

104 833924
104 a33924
73 243017
80 884000

77
76538
77924

77 78694
77 124817
81 1355176
144 947'52
146 874978
89 2751257
140 447580
75 184800
150 856650
100 364000
15 302430
84 2171904
7 219800

61 890905
33 816932
a 31358

WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
010206
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
631641
UNTAGGED
UNTAGGED
UNTAGGED

1970
1971
1971
1972
1972
1973
1973
1973
1973
1973
1974 TWTLE (GREEN RIVER) UASHWGAL HATCHERY
1974 UASHWGAL RIVER UASHWGAL HATCHERY
1975
1975
1975
1976
1976
1976
1976
1976
1977
1977
1977
1977
1977
1977
1978
1978
1978
1978
1978
1978
1978
1979
1979
1979
1979
1979
1979

KALAMA RIVER WASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
WASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
COLUMBIA (N BONNEVL) UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL + TWTLE UASHWGAL HATCHERY
UASHWGAL + TWTLE UASHWGAL HATCHERY
UASHWGAL + TWTLE UASHWGAL HATCHERY
UASHWGAL + TWTLE WASHWGAL HATCHERY
TWTLE (GREEN RIVER) WASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
TWTLE (GREEN RIVER) WASHWGAL HATCHERY
CDULITZ MIXED STOCKS UASHWGAL HATCHERY
CDULITZ MIXED STOCKS UASHWGAL HATCHERY
CDULITZ RIVER UASHWGAL HATCHERY
TWTLE (GREEN RIVER) UASHWGAL HATCHERY
UASHWGAL RIVER UASHWGAL HATCHERY
UASHWGAL RIVER WASHWGAL HATCHERY

06;30;76 06j3Oj76
08/20/76 08/20/76
06/28/77 06/28/77
06/28/77 06/28/77
06/28/77 06/28/77
06;29;77 06/29/77
oafo4f77  oafo4f77
06/07/78 06/07/78
06/15/78 06/15/78
06/15/78 06/S/78
06/27/78 06/27/78
06/27/78 06/27/78
08/04/78 08/04/78

PreSm
Fingr
Fingr
Fingr
Fingr
PreSm
Fingr
Fingr
Fingr
Fingr
Fingr
PreSm
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
PreSm
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr

06/14/79 09/02/79
06/14/79 09/02/79
06;14;79 09/02/79
06/14/79 09/02/79
06/14/79 06/14/79
06/14/79 06/14/79
09/02/79 09/02/79
06;30;80 06j3O;BO
06/30/80 06/30/80
06/30/80 06/30/80
06/30/80 06/30/80
06/30/80 06/30/80
06;30;80 06/30/80

08/28/75 oaf2am
03/29/76 03/29/76

a 284146
8 284146
4 9  755335
15 270180
597 493850
77 1105874
16 416064

64 538434
77 1982519
30 636000
115 973475
97 3136980
52 1995968

f :
151399

1144
23 410000
82 97417
82 1967563
82 154477
82 3122690
110 1550434
95 2879939
23 396380

220 314605
220 5807593
220 798092
95 1028358
95 3017375
80 928000

UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
631803
UNTAGGED
UNTAGGED
631938
UNTAGGED
631946
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
632153
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED



Table 17 (cont.). Hatchery releases of fall chinook salmon into the Uashougal River subbasin  sorted by brood year, hatchery and life stage.

Stock Hatchery

WASHWGAL RIVER
COLUMBIA (N BONNEVL)
BONNEVILLE+WASHWGAL
BONNEVlLLE+WASHWGAL
WASHWGAL RIVER
COLUMBIA (N BONNEVL)
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
COLUMBIA (N BONNEVL)
COLUMBIA (N BONNEVL)
UASHWGAL RIVER
COLUMBIA (N BONNEVL)
UASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
KALAMA RIVER
WASHWGAL RIVER
UASHWGAL RIVER
KALAMA RIVER
WASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
UASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
GRAYS RIVER
GRAYS RIVER
GRAYS RIVER
GRAYS RIVER
GRAYS RIVER
GRAYS RIVER
KALAHA RIVER
WASHWGAL RIVER
WASHWGAL RIVER

UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHOUGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHOUGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY

Brood
Year
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1981
1981
1981
1981
1981
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1983
1983
1983
1983
1983
1983
1983

Life
Stage
Fingr
Finer
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fingr
F i n g r
Finer
PreSm
EmFry
Fingr
Fingr
Fingr
Fingr
EmFry
EmFry
Fingr
Fingr
Fin&
Fingr
Fingr
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
F i n g r
Fingr
Fingr
Fingr
Fingr
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
EmFry
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fingr
Fingr
PreSm

Release Release
Date 1 Date 2

04/21/81 04/21/81
04/21/81 04/21/81
06/30/81 07/06/81
06/30/81 07/06;81
06/30/81 06/30/81
06/30/81 06/30/81
07/06/81 09/04/81
0?/06/81
07;06j81

09/04/81
07/06/81

07/06/81
Oir/ZO;Sl

0?/06/81
07/29/81

09/04/81 09/04/81
02/17/82 02/17/82
03/30/82 03/30/82
06/30/82 07/06/82
06/30/82 07/06/82
O6/30/82 06/30/82
02/23/83 02/23/83
02/23/83 02/23/83
03/16/83 03/16/83
06/10/83 06/10/83
06/10/83 06/lo/a3
06/29/83 06/29/83

Fish
/Lb.
275
275
74
74
74

Nt.miber
Released

50000
370000
278774

5231048
1567396
3657261

28708
483376
83170
3354

26321
373717
1016000
157500
170424

3276417
2117740

84000
84000

384000
1670100
4029900

30400
73200
101206
29594
100572
18728

100264
9336

Release Site CUT Code

WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R -UF (28)
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159

UNTAGGED
UNTAGGED
63225 1
UNTAGGED
UNTAGGED
UNTAGGED
632148
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
632461
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
632259
UNTAGGED
632239
UNTAGGED
632238
UNTAGGED
UNTAGGED
633116
UNTAGGED
UNTAGGED
UNTAGGED
633117
UNTAGGED
633118
UNTAGGED
633119
UNTAGGED
UNTAGGED
633334
UNTAGGED
633335
UNTAGGED
633428
UNTAGGED
63343 1
UNTAGGED
633432
UNTAGGED
UNTAGGED
UNTAGGED
633416

74
81
81
ai
70
50
31

1008
589
90

2::
1106
1106
515
104
104
81
81

5;
23
23

5:
449
73
73
73

ii
36

::
ia
18

1080
94
94
94
94
94
94
94
94
94
94
94
80
33

06/29/83
oa/31/83

06/29/83
08/31/83

WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159

oaj31ia3
lo/ii/a3
10/11/83
11/02/83
11/02/83
04/10/84
06/28/84
06/28/84
06/28/84
07/03/84

oaj31ja3
10/11/83
IO/II/83
i1/02/83
i1/02/83
04;10/84
06/28/84
06;28;84
06/28/84
07/03/84
oa/30;s4
08/30/84
ooi2aja4
09/28/84
10/3l/a4

135000
101594

5294668
249400
66000
100892
32734
101498
21902
101223
11577
25000
52077

1769097
52725

1769101
27057

54
26538

252:
53

1896500

WASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY

08/30/84
08/30/84

1983
1983
1983
1983
1984
1984

09;2a;a4
09/28/84
10/31/84
10/31/84
03/13/85
06/16/85
06/16/85
06/16/85
06/16/85
06/ 16/85
06/16/85
06/16/85
06/16/85
06/16/85
06/16/85
06;16;85
07/03/85
08/30/85

WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY

10/31/a4
03/13/85

UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159

06;16;85
06/16/85
06/16/85
06/16/85
06/16/85
06;16;85
06/16/85
06/16/85
06;16;85
06/16/85
06;16;85
07/03/85
08/30/85

1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984 51408



Table 17 (cont.). Hatchery releases of fall chinook salmon into the Uashougal  River subbasin  sorted by brood year, hatchery and life stage.

Brood
Year
1984

Stock Hatchery

1984
1984
1984
1984
1984

UASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
ELOCHGMAN  RIVER
ELOCHOMAN  RIVER
WASHWGAL RIVER
WASHWGAL RIVER
CCULITZ RIVER
ABERNATHY CREEK
UASHWGAL RIVER
UASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
UASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
PRIEST RAPIDS
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
UASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER
WASHWGAL RIVER

UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY

Life
Stage
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr

Release
Date 1

08/30/85

Release
Date 2

08/30/85
08/30/85 08/30/85
08130185 08/30/85
08/30/85 08/30/85
oa/30/85 08/30/85
10/04/85 10/04/85
10/04/85 10/04/85
10/04/85 10/04/85
10/04/85 10/04/85
10/31/85 1of3lfa5
10/31/85 10/31/85
lof3lfa5 10/31/85
10/31/85
06j14i86

10/31/85
06/14/86

06/14/86 06/14/86
06/14/86 06/14/86
06/14/86 06/14/86
06/14/86 06114186
06/14/86 06i14ia6
06/20/a-6 06/20/86
09/02/86 09/02/86
09/02/86 09/02/86
09/02/86 09/02/86
09/02/86 09/02/86
09/29/86 09/29/86
09129186 09/29/86
09/29/86 09129186
09/29/86 09/29/86
10/30/86 10/30/86
10/30/86 10/30/86
10/30/86 10/30/86
10/30/86 10/30/86
06/19/87 06/19/87
06/19/87 06/19/87
08/10/87 08/10/87
02/16/88 02/16/88
05/11/88
05i26iaa

05/11/88
05126188

06/20/88 06/20/88
06/20/88 06/20/88
07126188 07f26faa
01/19/89 olfl9fa9
01/25/89 Of/25189
olf27fa9 01/27/89
01/30/89 01130189
02/08/89 02foaia9
03/15/89 03115189
06/15/89 06i15i89
06/15/89 06/15/89
07/24/89 07/24/89
01/22/90 01/22/90
02/19/90 02/19/90
06/13/90 06/13/90

Fish Number
/lb. Released

iz
14334
26173

33 7298

Release Site CWT Code

33 25169
33 7018

1984
1984
1984
1984
1984
1984
1984
1985
1985
1985
1985
1985
1985
1985
1985

zz 37889 7111

:: 37799 7101

IX 50936 4164
50936
4164

89 75373
89 227
89 214371
89 3296129
89 568900
89 1651100
it 48981 2100

15517
49591

WASHWGAL R
WASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
UASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
UASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R
WASHWGAL R

28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159

UNTAGGED
633433
UNTAGGED
633434
UNTAGGED
633414
UNTAGGED
633415
UNTAGGED
633407
UNTAGGED
633408
UNTAGGED
633320
UNTAGGED
634113
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
633831
UNTAGGED
633832
UNTAGGED
633829
UNTAGGED
633830
UNTAGGED
633827
UNTAGGED
633828
UNTAGGED
634150
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
635228
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
635904
UNTAGGED

Fingr
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
PreSm
Fingr
Fingr
PreSm
EmFry
Fingr
Fingr
Fingr
Fingr
Fin&
EmFry
EmFry
EmFry
EmFry
EmFry
Fingr
Fingr
Fingr
Fingr
EmFry
EmFry
Fingr
Fingr 06/13/90 06/13/90

1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1986
1986
1986
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989

z;
15711

25
46527
11573

25 46527
:z 47202 11573

20 7348
20 46907
20 7343
82 207377
82 5636623
49 363000

1080 225000
190 107800
160 57500
88 213935
aa 5398065
52 503000

1055 127000
1106 505000
1106 765000
1080 156000
1080 66000
709 328500
82 1216800
82 4461200
51 520200

1106 725000
1008 480000

71 93542
71 5550458

1989
1989
1989 Fingr 07/23/90 07/23/90 40 497000 UASHWGAL R 28.0159 UNTAGGED



Table 18 (TD). Parasites and diseases of fall chinook at the Washougal Hatchery.

II Disease type
I

Hatchery
I

Specific Pathogen
II

Bacteria

Bacteria

Washougal H Aermwnas  salnwnicida  (Furunculosis)

Washougal H Ch0ndrococcw  columnaris (Columnaris)

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak
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WASHOUGAL SUBBASIN

Coho

GEOGRAPHIC LOCATION

The Washougal River is located in southwest Washington, originating in Skamania County
and flowing southwesterly into Clark County, joining the Columbia River at River Mile
(121) at the town of Camas. The drainage area encompasses approximately 240 square
miles. The subbasin  is relatively small compared to other major rivers entering the
Columbia River. The Washougal Hatchery is located 16 miles northeast of the town of
Washougal.

ORIGIN

In the Washougal River coho  were not divided into Type-S and Type-N stocks until 1982.

Most existing early coho (Type-S) hatchery programs are considered to be linked to native
Toutle River stock coho.  Washington stations either received Toutle stock eggs or utilized
local native early run coho. Late stock coho  (Type-N) are informally considered
synonymous with Cowl&z  River stock coho. Late stock hatchery programs were developed
utilizing Cowlitz River stock, their derivatives, or native late runs. Late coho  used in most
of the current programs are presumably a blend of all of these, although egg transfers from
Cowlitz Hatchery occur most frequently (Howell et al. 1985).

By the time fish surveys were conducted on the Washougal River, serious habitat damage
had already occurred. Due to the Yacolt Burn, the steep hills were deforested resulting in
erosion and flooding. In 1947, the Cotterell Power Company removed the last of three small
hydroelectric dams which were considered low water barriers to fish migration (WDF,
1990).

In 1958, the Washougal Salmon Hatchery was completed.

DISTRIBUTION

Natural spawning occurs in most areas accessible to coho. On the Washougal River the
heaviest natural spawning occurs in the mainstem  between RM 12 and 15 (WDF, 1990).
Natural spawning also occurs in the Little Washougal and West Fork Washougal.

PRODUCTION

In Washington and Oregon adult production of early and late coho  from natural spawners is
unquantified except for a few instances. A factor of 10 - 15 percent might be considered
reasonable for the percent of the total Columbia River coho  production originating from
naturally spawning fish (Howell et al. 1985). Hatchery production is the dominant
component in the Washougal River although some natural production also occurs.

Tables 1 and 2 describe the amount of spawning and rearing habitat, by quality, available in
the Washougal River. This data was derived from the Presence/Absence database of the
Northwest Power Planning Council, 1991.

Washougal River tributary sport catch estimates between 1979 - 1986 return years averaged
924 adult coho, and ranged from a low of 172 in 1983 to a high of 2,629 in 1986. These
estimates were based on catch records and limited actual sampling data. However, specific
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age and brood year analysis for Washougal River sport catch is unavailable.

The number of Washougal River coho  natural spawn escapement is unavailable. Washougal
River Hatchery returns from the 1979 -1988 brood years of Type-S coho  averaged 5,740
with a low of 551 in 1984 and a peak of 16,999 in 1983. Hatchery returns of Type-N coho
for the 1979 - 1988 brood year averaged 5,296 with a low of 2.743 in 1985 and a high of
10,443 in 1986. Hatchery returns by age and brood year for early and late coho  are
presented in Tables 3 and 4, respectively.

An additional special snag fishery of excess coho  was once present on the Washougal River
near the hatchery. The last full season of the fishery was in 1986 with a partial season of
three days in 1987 due to the fact no substantial catch was available. Harvest rates for the
1979 - 1986 snag fishery averaged 1,193 adults with a low of 325 in 1979 and a high of
3,073 in 1982 based on catch records and limited sampling.

ADULT LIFE HISTORY

Run size. catch and escanement

Ocean commercial and recreational fisheries off the Oregon coast are the primary harvesters
of early coho. The Oregon troll fishery accounts for the highest percentage of the overall
catch. Most of the freshwater recreational harvest occurs in the Washington tributaries
(Howell et al. 1985).

Based on coded-wire tagged releases of 1976 - 1978 brood late coho,  most of the harvest
occurs in the Washington and Oregon ocean fisheries. Late coho  have a more northerly
migration pattern than early coho  (WDF, 1990). This is reflected in the catch distribution
where the Washington coastal catch comprised 40 percent of the total harvest compared to 20
percent for early coho  during 1979 - 1981. Late coho  also contribute significantly to the
lower Columbia River commercial gill net fishery (Howell et al. 1985).

Strays from other lower river hatcheries are not unusual. Table 5 lists coded-wire tagged
coho  from the Washougal Hatchery which were recovered by non-harvest means outside of
the subbasin, beginning with the 1978 brood, and ending with the 1988 brood. Coded-wire
tags which originated outside the Washougal subbasin  but were recovered within the
Washougal subbasin  are listed in Table 6.

In 1934 coho  salmon in the Washougal had the first good run in 22 years (WDF, 1990). In
1951, coho  escapement was estimated at 3,000 fish. By 1973 the largest salmon run was
early stock hatchery coho  (WDF, 1990).

Harvest rates have averaged 79 percent and 85 percent for Type-S and N stocks,
respectively, between 1983 and 1987. Harvest of Type-S coho  is occasionally constrained by
one or more of the fall chinook stocks. Harvest of Type-N coho  is generally not constrained
by weak stocks, with hatchery escapement being the only management constraint (WDF,
1990).

Time of Migration

Early coho  enter the Columbia River by mid-August and begin returning to the lower
Columbia hatcheries in early September. In the mainstem  Columbia River early coho
predominate from August to mid-September. Stock composition shifts to late coho  in late
September and October. Typically, the late coho  run begins entering freshwater in mid to
late September with mid-October considered the main migratory period in the mainstem
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Columbia River (Howell et al. 1985).

Snawning Period

For Type-S coho, both hatchery and natural spawning occurs around late October, while for
Type-N coho  spawning will extend from late November through March, with the bulk being
in December and early January (Howell et al. 1985).

Snawninz Areas

Natural spawning occurs in most areas accessible to coho.

Age comnosition

Coho return as two-year-old jacks and three-year-old adults. The age composition of the late
coho  run entering the Columbia River is not available because of incomplete escapement
information and the differential trapping of adults and jacks at many collection facilities
(Howell et al. 1985). Specific age composition percentage (freshwaterocean) by brood year
for coho  spawning naturally and hatchery returns are unavailable.

Sex Ratio

Accounting for the differential harvest of adult males and females in the gill net fishery, the
adult run entering the Columbia River was estimated to be 46 percent females in 1982 and 30
percent females in 1983. Hatchery adult returns were 33 percent females in 1982 and 34
percent females in 1983 (Howell et al. 1985). The percent of Type-S coho  females for the
1982 -. 1988 return years averaged 38 percent with a low return of 30 percent in 1987 and a
high of 74 percent in 1986 (WDF, 1990). The percent of Type-N coho  females for the
1982 - 1988 return years averaged 27 percent with a low return of 21 percent in 1986 and a
high of 37 percent in 1985 (WDF, 1990). Specific percent females by brood year and age
class (freshwater.ocea.n)  for coho  spawning naturally and hatchery returns are unavailable.

Fecunditv

Type-S stock coho  fecundity at the Washougal Hatchery for 1982 - 1988 return years
averaged 2,331, with a low of 1,977 in 1988 and a high of 2,755 in 1985.
Type-N stock coho  fecundity at the Washougal Hatchery for 1982 - 1988 return years
averaged 2,446 and ranged from a low of 1,863 in 1989 to a high of 2,736 in 1982.

Washougal River natural spawn and Washougal Hatchery fecundities by brood year and age
class are unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

The juvenile life history for Washougal subbasin  coho  is similar to that of other stocks in the
region with a spring emergence (WDF, 1990).

Time. age and size at mipration

Freshwater rearing generally lasts for about 14 months. Hatchery release information for the
Washougal subbasin  by brood year is presented in Table 7. Based on coded-wire tag
recovery studies by Dawley et al. (1982),  arrival in the Columbia River estuary occurs soon
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after hatchery release (Howell et al. 1985). Length data of natural coho  smolts from the
Washougal River is unavailable. The number of natural juvenile coho  salmon that migrate
from the Washougal River is also unavailable.

Survival Rate

A generalized recent year smolt to adult survival rate for coho  was estimated to be 2.5
percent (TAC 1983) (Howell et al. 1985). Type-S stock coho  egg to smolt survival at the
Washougal Hatchery for the 1979 - 1986 return years averaged 80 percent with a low of 38
percent in 1984 and a high of 91 percent in 1980 and 1985 (WDF, 1990).

Type-N stock coho  egg to smolt survival at the Washougal Hatchery for the 1982 - 1986
return years averaged 86 percent with a low of 83 percent in 1985 and a high of 89 percent
for 1984 (WDF, 1990).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Washougal Hatchery are listed in Table 8.
(WDF Salmon Culture, Olympia).
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Table 1 (E-LB-l).  Estimated amount of rearing and spawning habitat, by quality, of the Washougal
River coho  production area.

Distance/Area Excellent Good Fa? Poor” Un&nown Total Confidence

Miles (%) 43 53 04 00 23.2

Acres (%) 54 43 02 00 44.4

* Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Washougal River coho
production area.

Distance/Area E x c e l l e n t  G o o d Fair” Poor” Unknown Total Confidence

Miles (%) 00 00 28 72 3.2

Acres (%) 00 00 28 72 23.3

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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Table 30. Total hatchery returns of early coho  to the Washougal river by brood year.

Age composition based on hatchery personnel designation of adults and jacks..
Adults were assumed to be 2.1 and jacks 2.0.

Table 4@H). Total hatchery returns of late coho  to the Washougal River by brood year.

Brood Year

1979

1980

2

Total age

3 Total

1981

1982 687 4,917 5,604

1983 836 4,105 4,941

1984 1,065 6,375 7,440

1985 965 2.743 3.708

1986 158 10,443 10,601
I , I

1987 ! 39 ! 3,196 3,235I
1988 215

Adult Total

4,917

4.105

6,375

2,743

10,443

3,196

Age composition based on hatchery personnel designation of adults and jacks..
Adults were assumed to be 2.1 and jacks 2.0.
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Table 5 (AE). Emigration of coded wire tagged coho  from the Washougal subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method Number
SampledI

Number
Recovered

Total Number
Estimated,
(PSMFC j

Washougal Hatchery Washougal River, 198 1 Spawning Ground 10 1 1

Washougal Hatchery Minter Creek/ Hupp Spring Hatchery --- 1 1

Washougal Hatchery Washougal River, 1982 Spawning Ground 54 1 37

Washougal Hatchery Washougal River, 1982 Spawning Ground 54 7 259

Washougal Hatchery Washougal River, 1986 Spawning Ground 23 1 ---
Washougal Hatchery Washougal River, 1986 Spawning Ground 23 2 -..m

Washougal Hatchery Washougal River, 1986 Spawning Ground 23 1 ---

Based on the following tag codes: 63-19-54, 63-20-39, 63-21-51, 63-22-03, 63-31-32, 63-31-33, and 63-31-34.

Beginning with the 1978 brood.
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Table 6 (AI). Immigration of coded wire tagged coho  into the Washougal subbasin.

Hatchery/Release Site

Washougal Hatchery

Washougal Hatchery

Washougal Hatchery

Willard Hatchery, released
below Bonneville

Washougal Hatchery

Washougal Hatcherv

Washougal Hatchery

Recovery site, Run
y=w

Recovery Method Number Number
Sampled Recovered

-

Washougal River, 198 1 Spawning Ground 10 1

Washougal River, 1982 Spawning Ground 54 1

Washougal River, 1982 Spawning Ground 54 7

Washougal, 198 1 Hatchery 14,680 1

Washougal River, 1986 Spawning Ground 23 1

Washougal River, 1986 1 Spawning Ground 1 23 1 2I I
Washougal River, 1986 1 Spawning Ground 23 I 1

Based on the following tag codes: 63-19-54, 63-21-51, 63-22-03, 05-06-51, 63-31-32, 63-31-33, and 63-31-34.

1

37

259

1

---

---

m-v

Beginning with the 1978 brood.
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Table 7 (TR). Hatchery releases of COHO salmon into the WASHOUGAL subbasin  sorted by brood year, hatchery and Life stage.

Stock Hatchery

UASHWGAL R TYPE-S

UASHWGAL R TYPE-S

UASHWGAL R TYPE-S

UASHWGAL R TYPE-S

UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
COLUMBIA R - TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
TYPE-S (BIG)
UASHWGAL R TYPE-S
TYPE-S WIG)
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
TYPE-S (BIG)
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S

UASHWGAL HATCHERY

UASHWGAL HATCHERY

UASHWGAL HATCHERY
UASHWGAL HATCHERY

UASHWGAL HATCHERY

UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
RINGOLD HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY

Brood
Year
1965
1965
1965
1965
1965
1965
1966
1966
1966
1966
1966
1966

Life Release
Stage Date 1
molt 04/28/67
srdt 04/28/67
snw1t 04/28/67
Smlt 04/28/67
sm1t 04/28/67
molt 04/28/67
EmFry 02/02/67
EmFry 02/08/67
EmFry
EmFry

02/08/67
02/02/67

EmFry 02/08/67
EmFry 02/02/67
EmFry 02/08/67
EmFry 02/06/67
Fingr 06/05/67
Fingr 06/06/67
smo1t 04/26/68
Smlt 04/26/68
Fingr 02/21/68
Fingr 02/21/68
Fingr
Fir&

02/23/68
03/27/68

Fingr 04/03/68
Fingr 02/21/68
smo1t 04/25/69
smo1t 04/03/70
smott 03/30/70
smo1t 04/09/71
sm1t 04/09/71
snw1t 04/09/71
EmFry 02/02/71
EmFry 02/03/71
EmFry 02/08/7i
EmFry 02/10/71
EmFry 02/02/71
EmFry 02/02/71
EmFry
EmFry

02/10/71
02/10/71

EmFry 02/02/71
EmFry 02/04/71
EmFry 02/02/71
Fingr 07/ia/7i
Fingr oa/i7/7i
Fingr oa/i9/7i
Fingr 08/02/7i
Fingr oa/o3/71
Fingr 08/03/71
Fingr oa/o3/7i
Fingr 11/10/71
Fingr 08/04/7i
Fingr oa/o4/7i
Fingr 08/05/7i
Fingr oa/o5/7i
Fingr 08/06/71
Fingr 08/06/71

Release
Date 2
04/28/67
04j28j67
04/28/67
04/ 28/67
04/28/67
04/28/67
02/02/67
02/08/67
02/08/67
02/02/67
02/08/67
02/02/67
02/08/67
02/06/67
06/05/67
06/06/67
04/26/68
04/26/68
02;21;68
02/21/68
02/23/68
03/27/68
04/03/68
02/21/68
04/25/69

Fish Number
/lb. Released

21 129519

Release Site CUT Code

UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R -NF (28)
UASHWGAL R -NF (28)
UASHWGAL R -b/F (28)
UASHWGAL R -WF (28)
UDDDUARD CR 28.0298
UASHWGAL R 28.0159
UASHWGAL R -UF (28)
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHDUGAL R 28.0159
UASHWGAL R -b/F (28)
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
DEER CR (28.0264)
DEER CR (28.0264)

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
U N T A G G E D
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED ,
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
U N T A G G E D
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

21 567781
21 567781
19 116418
19 510350
19 510351

1194 100800
1163 52110
1163 52110
1194 162000
1163 88008
1194 229200
1163 463201966

1966 1163 52110
122 616832
122 287310
18 88919
18 798499

986 34650
986 249480
986 245520
498 128982
498 124500
986 249480
18 1813500
18 63293
23 1308999
22 87824
ia 87876
18 2584800

1194 54000
1194 162000

1966
1966
1966
1966
1967
1967
1967
1967
1967
1967
1967
1968 04/03/70

03/30/70
04/09/71
04/09/71
04/09/71

1968
1969
1969
1969
1970
1970
1970

02/02/71
02/03/71
02joaj7i
02/10/71
02/02/71
02/02/71
02/10/71
02/10/71
02/02/71
02/04/71
02/02/71
07/18/71
oa/i7/7i
08/19/71
08/02/71
08/03/71
08/03/71
08/03/71
11/10/71
08/04/71
oa/o4/7i
08/05/71
08/05/71
08/06/71

1296 61100
1296 122200

MCCLOSKEY CR 28.0246
TEXAS CR (28.0237)
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R -UF (28)
UASHWGAL R -UF i28j
UCODUARD CR 28.0298
MCCLOSKEY CR 28.0246
MCCLOSKEY CR 28.0246
MCCLOSKEY CR 28.0246
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R -UF (28)
UASHWGAL R -UF (28)
UASHWGAL R -UF (28)
UASHWGAL R -UF (28)
UASHWGAL R -UF (28)
UASHWGAL R -UF (28)

1970
1970 1194 54000

1194 54000
1296 183300

1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970

1296 183300
1194 54000
1194 102000
1194 54000

87 113100
87 120147
87 113100
194 58200
194 47491
194 58200
194 58200
12 2676001970

1970 99 29700

;;
29700
29700

99 31086
99 29700
99 30789

1970
1970
1970
1970
1970 08/06j71



Table 7. Hatchery releases of COHO salmon into the UASHWGAL subbasin sorted by brood year, hatchery and Life stage - CONTINUED.

Brood
Year
1970
1970
1970
1971
1971
1971
1971
1971
1972
1972
1972
1972
1972
1972
1972
1972
1972
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1975
1975
1976
1976
1976
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1978
1978
1978
1978

stock Hatchery

WASHWGAL R TYPE-S
WASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
WASHWGAL R TYPE-S
UASHOUGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHOUGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
WASHWGAL R TYPE-S
COULITZ RIVER TYPE-S
UASHWGAL R TYPE-S
CWLITZ  TYPE-N STOCK
UASHWGAL R TYPE-S
UASHDUGAL  R TYPE-S
UASHWGAL R TYPE-S
CDULITZ TYPE-N STOCK
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
TWTLE (GREEN) TIP-S
TWTLE (GREEN) TYP-S
COWLIT?!  TYPE-N STOCK
CGULITZ TYPE-N STOCK
UASHWGAL R TYPE-S
COULITZ TYPE-N STOCK
UASHWGAL R TYPE-S
COULITZ TYPE-N STOCK
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
COULITZ TYPE-N STOCK
COULlTZ TYPE-N STOCK
UASHWGAL R TYPE-S
CDULITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CCULITZ TYPE-N STOCK
CGULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CGULITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
CGULITZ TYPE-N STOCK
UASHWGAL R TYPE-S
CDULITZ TYPE-N STOCK
COULITZ TYPE-N STOCK

UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
IJASHWGAL  HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY

Life
Stage
Fingr
molt
snw1t
EmFry
EmFry
Fingr
molt
molt
EmFry
EmFry
EmFry
EmFry
EmFry
Fingr
molt
smo1t
smo1t
Fingr
Fingr
Smelt
smo1t
EmFry
EmFry
EmFry
srdt
Smelt
smott
smo1t
smo1t
Smelt
molt
Snlolt
molt
EmFry
Fingr
smo1t
smo1t
Smelt
smo1t
molt
Smlt
smo1t
Smelt
snlo1t
smo1t
smott
molt
molt
Smelt
Smlt
smo1t
EmFry
EmFry
EmFry
smo1t

Release Release
Date 1 Date 2

08/16/71 08/16/71
04/07/72 04/07/72
04/22/72 04/22/72
01/25/72 01/25/72
01/25/72 01/25/72
04/04/72 04/04/72
04/26/73 04/26/73
05/15/73 05/15/73
01/24/73 01/24/73
02/08/73 02/08/73
01/24/73 01/24/73
01/24/73 01/24/73
01/25/73 01/25/73
07/31/73 07/31/73
05/01/74 05/01/74
05/01/74 05/01/74
05/01/74 05/01/74
06/18/74 06/18/74
06;18j74 06jl8j74
04/24/75 04/24/75
04/24/75 04/24/75
01/22/75 01/22/75
01/22/75 01/22/75
01/22/75 01/22/75
04/06/76 04/06/76
04;26;76  04;26>76
04/26/76 04/26/76
04/26/76 04/26/76
04/26/76  04/26/76
04/26/76 04/26/76
04/26/76 04/26/76
04/25/77  04/25/77
04/25/77  04/25/77
03/16/77  03/16/77
12/02/77 12/02/77
05/01/78  05/01/78
04/16/79 04/16/79
04/24/79 04/24/79
04/24/79  04/24/79
05/07/79 05/07/79
05/07/79  05/07/79
05/07/79  OS/O7179
05/07/79 05/07/79
06/07/79 06/07/79
06/07/79  06/07/79
06/07/79 06/07/79
06/07/79  06/07/79
07/06;79  07/06/79
07/06/79 07/06/79
07jO6j79 07;06;79
07/06/79 07/06/79
04/16/79 04/16/79
01/29/79 01/29/79
04/16/79 04/M/79
05/01/80 05/01/80

Fish Ntnnber
/Lb. Released

87 26100
16 1260432
16 1216848

1296 54096
1296 108192
560 240800
17 161891
16 3041168

1334 50046
1134 353878
1334 50046
1334 119847
1334 50046
140 87640
18 561387
18 1108892
18 1550049

192 81216
192 51456
16 1137312
16 2159392

190 7980
190 7980
190 7220
16 569696

:t 5:E

:: 16%
16 517040
16 1624096
16 968704
16 1591088

1680 233937
50 848000
15 2085990
21 331506

le8 1:z!i
17 74378
17 2697
16 80652
16 2323
20 73010
20 1910

ix
82887
1176

20 81028
20 1150

::
82066
1165

1512 150480
1417 166600
1512 91200

21 776830

Release Site CUT Code

UASHWGAL R -UF (28)
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R -UF (28)
DEER CR (28.0264)

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
U N T A G G E D
U N T A G G E D
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
130512
UNTAGGED
130605
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED ,
UNTAGGED
UNlAGGED
631923
UNTAGGED
631924
UNTAGGED
631925
U N T A G G E D
631926
UNTAGGED
631927
UNTAGGED
631934
UNTAGGED
UNTAGGED

UASHWGAL R- 28.0159
UASHWGAL R 28.0159
DWGAN CR (28.0250)
MEANDER CR (28.0267)
STEBBINS CR 28.0254
TEXAS CR (28.0237)
UODDUARD CR 28.0298
UASHWGAL R -UF (28)
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
DEER CR (28.0264)
UASHWGAL R -UF (28)
UASHWGAL R 28.0159
UASHWGAL R 28.0159
MEANDER CR (28.0267)
UASHWGAL R 28.0159
UASHWGAL R -UF (28)
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R -UF (28)
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
DEER CR (28.0264)
UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R -UF (28) UNTAGGED
UASHWGAL R 28.0159 UNTAGGED



Table 7. Hatchery releases of COHO salmon into the UASHWGAL subbasin  sorted by brood year, hatchery and life stage - CONTINUED.

Brood
Year
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1980

Stock Hatchery

UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY

Life Release
Stage Date 1
Smelt 05/01/80
snlo1t 05/08/80
molt 05/08/80
smo1t OS/O8180
snKJ1t 05jOS;SO
molt 06/09/80
smo1t 06109180
smott 06/09/80
molt 06/09/80
smott 06jO9;80
molt D7/07/80
molt 07/07/80
smo1t 07/07/80
molt 07/07/80
EmFry 03/06/80
EmFry 03/07/80
Fingr 03/21/80
Fingr 03/21/80
smo1t 04/30/81
smott 04/30/81
smdt 04/30/81
smo1t 04j3Oj81
molt 04/30/81
molt 04/30/81
snw1t OS/27181
smo1t 05/Z7/81
smott OS/27181
molt OS/ 27/81
molt 05;2?/81
smott 05/27/81
molt 05/27/81
EmFry 03/17/81
EmFry 01 I02181
EmFry 01/19/81
EmFry 01/23/81
Fingr 05/13/81
Fingr 06/03/81
Fingr
Fin&-

06124181
08/06/81

Fingr 09/l II81
Fingr 04j16j81
molt 04/30/82
smott 04/30/82
molt 05/25/82
smo1t 05/25/82
molt OS/25182
molt 05125182
molt OS/25182
smo1t OS/25182
molt 05/25/82
smo1t 05/25/82
smo1t OS/25182
smo1t 05/25/82
sn?Q1t 05/25/82

Release
Date 2
05/01/80
05/08/80
05/08/80
05/08/80
05iO8/80
06/09/80
06/09/80
06/09/80
06/09/80
06/09/80
07/07/80
07/07/80
07/07/80
07/07/80
03/06/80
03/07/80
03/21/80
03/21/80
04130181
04/30/81
04/30/81
04j3Oj81
04/30/81
04/30/81
05/27/81
05127181
05127181
05/27/81
05/27/81
05/27/81
05/27/81
03/17/81
01/02/81
01/19/81
01/23/81
05/13/81
06/03/81
06124181
08/06/81
09/I II81
04/16/81
04/30/82
04;30;82
OS/25182
OS/25182
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
OS;25182
05/25/82
05j25j82
05/25/82

Fish
/Lb.

21
18
18
18

1:

ii
18

Number
Released
1306986

Release Site CUT Code

UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159

UNTAGGED
632039
UNTAGGED
632040
UNTAGGED
632037
UNTAGGED
632038
UNTAGGED
UNTAGGED
631954
UNTAGGED
631955
UNTAGGED
UNTAGGED
UNTAGGED

UASHWGAL RIV TYPE-N
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
UASHWGAL R TYPE-S
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
TWTLE R TYPE-S
TWTLE R TYPE-S
COLUMBIA R - TYPE-S
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
TWTLE R TYPE-S
TWTLE R TYPE-S
COLUMBIA R - TYPE-S
COULITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COULITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK
CDULITZ TYPE-N STOCK

99638
4662

98683
4617

97280
4577

97823
4551
5169

98396
4398

18 UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159

19

1:
100020

4471
63000
40600
40000
189000
51784

1525916
51976

901062
901220

1512
1417

UASHWGAL R 28.0159
UASHWGAL R 28.0159

769
769
18

UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R -UF (28) UNTAGGED
UASHWGAL R 28.0159 632150
UASHWGAL R 28.0159 U N T A G G E D
UASHWGAL R 28.0159 632202
UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 632151
UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 632203
UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 UNTAGGED
MCCLOSKEY CR 28.0246 UNTAGGED
UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R -UF (28) UNTAGGED
UASHWGAL R -UF (28) UNTAGGED

18
18

1x

:8
20

1525812
52895
67460
52432
22978::

20
20

22979
67430

20 381919
1296 69000
1814 249000
1334 255100
1417 147750

1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980

248 750000 UASHWGAL R 28.0159 UNTAGGED
177 233000 UASHWGAL R 28.0159 UNTAGGED ,
147
87
87

360
20
19

::
21
21

:1
21
21
21
21
21

141282
118000
307450
202000
1346710
1231290

10173
11016

UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R -UF (28)
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
632513
U N T A G G E D
632514
UNTAGGED
632515
UNTAGGED
632516
UNTAGGED
632517
UNTAGGED
632518

9874
11001
10269
11001
9930
11001
9841

UASHWGAL R 28.0159
UASHWGAL R 28.0159

11000 UASHWGAL R 28.0159
10120 WASHWGAL R 28.0159



Table 7. Hatchery releases of COHO salmon into the UASHWGAL subbasin  sorted by brood year, hatchery and life stage - CONTINUED.

Brood
Year
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1981
1981
1981
1981
1981
1981

Stock Hatchery Release
Date 1

Release
Date 2
05/25/82
D5/25/82
05j25j82
05/25/82
05125182

05/25/82
05125182
05/25/82
OS/25182
OS/25182
05125182
OS/25182
05125182
05/25/82
05/25/82
OS/25182
05/25/82
05/25/82
05/25/82
05/25/82
05125182
05125182
05/25/82
05/25/82
OS/25182
05/25/82
05125182

Fish Nmber Release Site CUT Code
/lb. Released

COULITZ TYPE-N STOCK UASHWGAL HATCHERY
CCULITZ TYPE-N STOCK UASHWGAL HATCHERY
CGULITZ TYPE-N STOCK WASHWGAL HATCHERY
COULITZ TYPE-N STOCK UASHWGAL HATCHERY
CDULITZ TYPE-N STOCK WASHWGAL HATCHERY
COULITZ TYPE-N STOCK UASHWGAL HATCHERY
COULITZ TYPE-N STOCK UASHWGAL HATCHERY
COULITZ TYPE-N STOCK UASHWGAL HATCHERY
COULITZ TYPE-N STOCK UASHWGAL HATCHERY
COULITZ TYPE-N STOCK UASHWGAL HATCHERY
COULlTZ TYPE-N STOCK WASHWGAL HATCHERY
COULITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK WASHWGAL HATCHERY
CWLITZ TYPE-N STOCK WASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK WASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
COULITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY

7476 UASHWGAL R 28.0159
10110 UASHWGAL R 28.0159
7476

10093
7476

28.0159
28.0159

10203
7476

10251
7477

10165
4804
10076
4803
10110
4804

10185
4805
10091
4804

28.0159
28.0159
28.0159
28.0159
28.0159

UASHWGAL R
UASHWGAL R
WASHWGAL R
UASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R

28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159

WASHWGAL R
UASHWGAL R

10121
2694

28.0159
28.0159
28.0159

05/25/82
05/25/82

life
Stage
molt
smtt
molt
smott
smo1t
smo1t
smo1t
smott
smott
slwtt
Smlt
smdt
molt
molt
molt
molt
smott
Smelt
srdt
smo1t
Smlt
sldt
smo1t
molt
smo1t
smott
molt
Smelt
molt
Smlt
molt
molt
Smelt
smott
sndt
molt
srdt
molt
smo1t
smo1t
Smlt
Smelt
molt
molt
molt
smo1t
molt
molt
molt
Fingr
Fingr
Fingr
Fingr
smo1t
sm1t

05/25/82
OS/25182
05/25/82
05/25/82
05/25/82

05/25/82
05/25/82
05i25j82
05/25/82
05/25/82
05125182
05/25/82
OS/25182
05/25/82
05125182
05125182
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05125182
OS/25182
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05125182
05/25/82
05125182
05/25/82
05/25/82
05/25/82
05/25/82
05/25/82
05125182

21
21
21

::
21

:1
21
22
22

::
22
22

:I
22
22
21

:1
21
21
21
21

:i
21
21

:1

:1
21
21

:i
21

:x
20
20
20
20
20

:x

:;
52

221
131
18

10166
2706

10139
2699
10049

UASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R

28.0159
28.0159
28.0159
28.0159

UASHWGAL R
WASHWGAL R

2227
9930
2227
9698
578

9612
576

28.0159
28.0159
28.0159
28.0159
28.0159

OS/25182
05/25/82
05j25j82
05125182
OS/25182
05125182
05/25/82
05125182
05/25/82
05/25/82
05/25/82
05125182
05/25/82
05/25/82
05/25/82
05/25/82
OS/25182

UASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R

UNTAGGED
632519
UNTAGGED
632520
UNTAGGED
632521
UNTAGGED
632522
UNTAGGED
632523
UNTAGGED
632524
UNTAGGED
632525
UNTAGGED
632526
UNTAGGED
632527
UNTAGGED
632528
UNTAGGED
632529
UNTAGGED
632530
UNTAGGED
632531
UNTAGGED
632532
UNTAGGED
632533
UNTAGGED
632534
UNTAGGED
632535
UNTAGGED
632536
UNTAGGED ,
632537
UNTAGGED
632538
UNTAGGED
632539
UNTAGGED
632540
U N T A G G E D
632541
UNTAGGED
632542
UNTAGGED
UNTAGGED

28.0159
28.0159

UASHWGAL R
WASHWGAL R

9686
576

WASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R

9572
576

9862
577

8037

7z
287

28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159

UASHWGAL R
UASHWGAL R

28.0159
28.0159

8104
288

8104
288

7999
288

16300
88868
50000
36000
50852

28.0159
28.0159
28.0159

05/25/82 OS/25182
05/25/82 05/25/82

28.0159
28.0159

05;25;82 05;25;82
11/16/82 11/16/82
11/18/82 11/18/82
07/14/82 07/14/82
08109182 08/09/82
04/30/83 04/30/83
04/30/83 04/30/83

UASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
MCCLOSKEY CR
UASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R

28.0159
28.0159
28.0246
28.0159
-UF (28)
-WF (28)
28.0159

UNTAGGED
UNTAGGED
UNTAGGED
632645

18 855448 UASHWGAL R 28.0159 UNTAGGED



Table 7. Hatchery releases of COHO salmon into the WASHOUGAL subbasin  sorted by brood year, hatchery and life stage - CONTINUED.

Brood
Year
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981

Stock Hatchery Life
Stage
Smelt
Smlt
molt
molt
smo1t
Smelt
Snlolt
smelt
smo1t
Smelt
snw1t
Smelt
molt
smo1t
molt
molt
smo1t
molt

Release
Date 2

Release
Date 1

04/30/83
OS/27183
05127183

04/30/83
05127183
05/27/83
05/27/83
05/27/83
05/27/83
05127183
05127183
05/27/83
05/27/83
05/27/83
05/27/83
05/27/83
05127183
05/27/83
05/27/83
05127183
05/27/83
05/27/83
OS/27183
05127183
05/27/83
05127183
05127183
05127183
05127183
05/27/83
05127183
05/27/83
05127183
05127183
05127183
05127183
05127183
05127183
05127183
05127183
05127183
05127183
OS/27183
05/27/83
05/27/83
05127183
05127183
05/27/83
05127183

Fish Number Release Site CUT Code
/lb. Released

CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK WASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHOUGAL HATCHERY
CWLITZ TYPE-N STOCK WASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHOUGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK WASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK WASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY

18

:;
19
19

1;
19
19

1;
19
19

:8
19
19
19

1x
19
19
19

1;
19
19
19

:8

1::

1;
19

:8
19
19

18
19

i;
19
19
19
19
19

1::
19
19
19
19

1743700
7954

79::
58

7990

79:::
58

7859

93:;

28.0159
28.0159

05/27/83
05/27/83
05;27;83
OS/27183
05127183
05127183
05/27/83
05/27/83
05/27/83
OS/27183
OS/27183
OS/27183
05127183
05127183
05127183
05/27/83
05127183
05127183
05/27/83
05/27/83
05/27/83
05/27/83
05/27/83
05/27/83
05127183
05/27/83

UASHWGAL R
UASHWGAL R
WASHWGAL R
WASHWGAL R
UASHWGAL R

28.0159
28.0159

UASHWGAL R
WASHWGAL R

28.0159
28.0159
28.0159
28.0159
28.0159

23
9745

28.0159
28.0159
28.0159

24

UASHWGAL R
UASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R

28.0159
28.0159

24
9777

97:;
24

9856
1635
9907

WASHWGAL R
WASHWGAL R

28.0159
28.0159
28.0159

UASHWGAL R
WASHWGAL R
WASHWGAL R
WASHWGAL R
UASHWGAL R

28.0159
28.0159
28.0159
28.0159

UNTAGGED
632651
UNTAGGED
632652
UNTAGGED
632653
UNTAGGED
632654
UNTAGGED
632655
UNTAGGED
632656
UNTAGGED
632657
UNTAGGED
632658
UNTAGGED
632659
UNTAGGED
632660
UNTAGGED
632661
UNTAGGED
632662
UNTAGGED
632663
UNTAGGED
632701
UNTAGGED
632702
UNTAGGED
632703
UNTAGGED
632704
UNTAGGED
632705
UNTAGGED ,
632706
UNTAGGED
632707
UNTAGGED
632708
UNTAGGED
632709
UNTAGGED ’
632710
UNTAGGED
632711
UNTAGGED
632712
UNTAGGED
632713
UNTAGGED
632714
UNTAGGED

molt
molt
smo1t
smott
molt
Smlt
smo1t
molt
smo1t
molt
slldt
Smelt
smo1t
Smelt
smo1t
molt
sllw1t
Smelt
smott
smo1t
molt
molt
smo1t
molt
molt
smo1t
smo1t
%?01t
smo1t
molt
molt
Smelt
molt
Smelt
molt
molt
smo1t

28.0159
28.0159
28.0159
28.0159
28.0159

UASHWGAL R
WASHWGAL R

1643
9866

WASHWGAL R
UASHWGAL R
UASHWGAL R
WASHWGAL R
WASHWGAL R

1637
9673
1605

10041
1667

28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159

05;27;83
05/27/83

WASHWGAL R
WASHWGAL R

05>27;83
05127183
05127183
OS/27183
05127183
05/27/83
05/27/83
05/27/83
05/27/83
05/27/83
05127183
05/27/83
05/27/83
05/27/83
05127183

10089
3957

WASHWGAL R
WASHWGAL R
UASHWGAL R
WASHWGAL R
UASHWGAL R

10385
4074
10134
3975
10572
4148
10052
3944

28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159

WASHWGAL R
UASHWGAL R
WASHWGAL R
UASHWGAL R
WASHWGAL R

10436 WASHWGAL R
6275 WASHWGAL R
10299 WASHWGAL R
6192 WASHWGAL R
10407 WASHWGAL R
6257 WASHWGAL R
10352 WASHWGAL R
6225 WASHWGAL R
10476 WASHWGAL R
6299 UASHWGAL R
10049 WASHWGAL R
9432 WASHWGAL R
10874 WASHWGAL R
10206 WASHWGAL R

28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159
28.0159

OS/27183 05/27/83
OS/27183 05/27/83
OS/27183 05/27;83
05/27/83 05/27/83
05/27/83 05127183
05/27/83 OS/27183
05/27/83 05127183
05127183 05/27/83
05127183 05/27/83



Table 7. Hatchery releases of COHO salmon into the UASHWGAL subbasin sorted by brood year, hatchery and

Brood
Year
1981
1981
1981
1981
1981
1981
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982

stock Hatchery

CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
COLUMBIA R - TYPE-S UASHWGAL HATCHERY
COLUMBIA R - TYPE-S UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
COLUHBIA R - TYPE-S UASHWGAL HATCHERY
COLUMBIA R - TYPE-S UASHWGAL HATCHERY
COLUMBIA R - TYPE-S UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
COLUMBIA R - TYPE-S UASHUJGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY

Life Release
Stage Date 1
molt 05127183
smott 05/27/83
smo1t OS/27183
smo1t 05127183
smdt 05127183
molt 05127183
Fingr 07128183
Fingr 03122183
Fingr 07127183
Fingr 03/30/83
Fingr 07128183
Fingr 03122183
Fingr 07127183
molt 04126184
sm1t 04126184
smo1t 05/25/84
slno1t 05/25/84
smo1t 05/25/84
smo1t 05/25/84
Smelt 05/25/84
smo1t 05/25/84
Smlt 05/25/84
smo1t 05/25/84
slno1t 05/25/84
smo1t 05125184
smo1t 05/25/84
smo1t 05/25/84
smo1t 05/25/84
molt 05/25/84
smo1t 05125184
smo1t 05/25/84
molt 05/25/84
molt 05/25/84
molt 05/25/84
molt 05/25/84
smott 05/25/84
molt 05/25/84
smo1t 05125184
smott 05125184
slm1t 05/25/84
Smelt 05/25/84
molt 05/25/84
molt 05125184
smo1t 05125184
smo1t 05/25/84
molt 05/25/84
smo1t 05/25/84
smo1t 05/25/84
sn!dt 05/25/84
smott 05/25/84
molt 05/25/84
smo1t 05/25/84
smo1t 05/25/84
molt 05/25/84

Release
Date 2
05/27/83
05/27/83
05127183
05127183
05/27/83
OS/27183
07128183
03122183
07127183
03/30/83
07128183
03122183
07127183
04/26/84
04126184
05/25/84
05/25/84
05/25/84
05/25/84
05/25/84
OS/25184
05125184
OS/25184
OS/25184
05125184
05/25/84
OS/25184
OS/25184
05/25/84
05125184
05/25/84
OS/25184
05125184
05/25/84
05125184
05125184
05125184
05/25/84
05125184
05125184
05/25/84
05125184
05125184
OS/25184
OS/25184
OS/25184
05/25/84
OS/25184
OS/25184
05/25/84
OS/25184
05125184
05/25/84
05/25/84

Fish Number
/lb. Released

:8
10323
9689

1x
10346
9710

:;
10644
9991

108 22000
477 83000
123 25000
468 85800
104 128000
477 83000
113 8000
17 1062570
17 1636930
i8 10460
18 9663

::
10638
9827

ii
10530
9728

18 10420

::
9625
10401

1x
9608
10485

18 5936

1:
10459
5921

1x
10610
6006

18 10620
18 6012

::
10568
5983

:;
10574
3576

17 10440
17 3529

::
10501
3551

:':
10597
3584

17 10572

19'
3576
10431

19 908
19 10434
19 908

:8
10515
915

19
19
19

WASHWGAL R 28.0159 UNTAGGED
10407 WASHWGAL R 28.0159 632960
905 UASHWGAL R 28.0159 UNTAGGED

10471 WASHWGAL R 28.0159 632961

life stage - CONTINUED.

Release Site CUT Code

WASHWGAL R 28.0159 632715
WASHWGAL R 28.0159 UNTAGGED
WASHWGAL R 28.0159 632716
UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 632717
WASHWGAL R 28.0159 UNTAGGED
COUGAR CR (28.0225) UNTAGGED
MCCLOSKEY CR 28.0246 UNTAGGED
MCCLOSKEY CR 28.0246 UNTAGGED
WASHWGAL R 28.0159 UNTAGGED
WASHWGAL R 28.0159 UNTAGGED
WASHWGAL R -b/F (28) UNTAGGED
UINKLER CR (28.0229) UNTAGGED
WASHWGAL R 28.0159 UNTAGGED
WASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 632942
WASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 632943
UASHWGAL R 28.0159 UNTAGGED
WASHWGAL R 28.0159 632944
UASHWGAL R 28.0159 U N T A G G E D
UASHWGAL R 28.0159 632945
WASHWGAL R 28.0159 UNTAGGED
WASHWGAL R 28.0159 632946
WASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 632947
WASHWGAL R 28.0159 UNTAGGED
WASHWGAL R 28.0159 632948
WASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 632949
WASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 632950
UASHWGAL R 28.0159 UNTAGGED
WASHWGAL R 28.0159 632951
WASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 632952
UASHWGAL R 28.0159 UNTAGGED I
UASHWGAL R 28.0159 632953
WASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 632954
WASHWGAL R 28.0159 UNTAGGED
WASHWGAL R 28.0159 632955
UASHWGAL R 28.0159 UNTAGGED
UASHWGAL R 28.0159 632956
WASHWGAL R 28.0159 UNTAGGED ’
UASHWGAL R 28.0159 632957
WASHWGAL R 28.0159 UNTAGGED
WASHWGAL R 28.0159 632958
UASHWGAL R 28.0159 UNTAGGED
WASHWGAL R 28.0159 632959



Table 7. Hatchery releases of COHO salmon into the WASHWGAL subbasin  sorted by brood year, hatchery and life stage - CONTINUED.

Brood
Year
1982
1982
1982
1982
1982
1982
1982
1982
1982

stock Hatchery

CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S WASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S WASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
COLUMBIA R - TYPE-S UASHWGAL HATCHERY
COLUMBIA R - TYPE-S UASHWGAL HATCHERY
COLUMBIA R - TYPE-S UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
COLUMBIA R - TYPE-S WASHWGAL HATCHERY
COLUMBIA R - TYPE-S WASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S WASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
CWLITZ TYPE-N STOCK UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S UASHWGAL HATCHERY
TWTLE R TYPE-S UASHOUGAL HATCHERY

Life
Stage
Snwlt
molt
molt
smott
Smelt
molt
smo1t
molt
smott
molt
Smelt
molt
smott
Smelt
smott
Smelt
smelt

Release Release
Date 1 Date 2
05/25/84 05125184
05/25/84 05/25/84
05/25/84 05125184
05/25/84 05/25/84

Fish Number Release Site CUT Code
/Lb. Released

19
18

::

1:
18

1:
18
18

::

::

1x

1:

:::
428
200
428
206
18
18

1:
18
18
18
20

1':
17
17

170
171
171
116
597
172
19

i8
19
19
19
19
17
17
17
17
17

906
9582
116

9592
117

9592
117

9606
117

9347
114

7803
111

7803
111

7803
Ill

7833
111

7803
111

42700
20000
68300
38000
25695

465451
25664

465450
430100
439800
846300
402700
25617
15633
25782
15468
9000
6000
7000

UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
COUGAR CR (28.0225)
UASHWGAL R 28.0159
UASHWGAL R -UF (28)
UASHWGAL R -UF (28)
WASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
BOULDER CR (28.0213)
COUGAR CR (28.0225)
JONES CR (28.0218)
UASHWGAL R 28.0159
WASHWGAL R -UF (28)
UASHWGAL R -UF (28)
UASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159

82000
5000

26225
305740
26324

306892
26253

306066
1631000
26274

261g
66

25165

UNTAGGED
632962
UNTAGGED
632963
UNTAGGED
633001
UNTAGGED
633002
UNTAGGED
633003
UNTAGGED
‘633004
UNTAGGED
633005
UNTAGGED
633006
UNTAGGED
633007
UNTAGGED
633008
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
633134
UNTAGGED
633135
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
633132
UNTAGGED
633133
UNTAGGED I
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
633515
UNTAGGED ’
633516
UNTAGGED
633517
UNTAGGED
UNTAGGED
633518
UNTAGGED
633519
UNTAGGED
633520

05j25;84 05;25;84
05/25/84 05/25/84
05/25/04 05125184
05/25/84 05125184
05125184 05125184
05125184 05/25/84
05/25/84 05/25/84
05/25/84 05/25/84
05/25/84 05/25/84
05/25/84 05125184
05/25/84 OS/25184
05/25/84 05/25/84

1982
1982
1982
1982
1982
1982
1982
1982

05;25;84 05/25/84
05/25/84 05/25/84
05/25/84 05/25/84
05/25/84 05125184
05/25/84 05125184
05;21;84 05/21/84
06/06/84 06106184

Smelt
molt1982

1982 smo1t
smott
Fingr
Fingr
Finer
Fingr
molt
smott
Smott
Smelt
Smelt
molt
molt
smott
Smelt
sndt
Smelt
Smelt
Fingr
Fingr
Fingr
Fingr
Fingr
Finer

1982
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983

05j21j84 OSj21;84
06106184 06106184
05/02/85 05/02/85
05/02/85 OS/O2185
05/02/85 05/02/85
05/02/85 05/02/85
05/02/85 05/02/85
05/02/85 05/02/85
05/02/85 05/02/85
05/17/85 05/17/85
05/20/85 05/20/85
05/20/85 05/20/851983

1983 05/20/85 05/20/85
05/20/85 05/20/851983

1984
1984

smoit
sIlkAt
Smelt
smott
molt
molt
molt
molt
Smelt
sldt
smott
smott

06;05;85 06/05/85
06/05/85 06/05/85
06/05/85 06/05/85
07/23/85 07123185
04/03/85 04/03/85
06/05/85 06/05/85
04/30/86 04/30/86
04/30/86 04130186
04/30/86 04/30/8-6
04/30/&i 04130186
04/30/86 04130186
04/30/86 04130186
04f3018.6 04130186
05127186 05127186
05127186 05127186
05/27/86 05127186
05/27/86 OS/27186
05j27;86 05/27/86
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1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984



Table 7. Hatchery releases of COHO salmon into the WASHWGAL subbasin  sorted by brood year, hatchery and Life stage - CONTINUED.

Brood
Year
1984
1984
1985
1985
1985
1985
1985
1985
1985
1985
1985
1986
1986
1986
1986
1986
1986
1986
1987
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989

stock Hatchery

TWTLE R TYPE-S
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S’
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK
CWLITZ TYPE-N STOCK

WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
UASHWGAL HATCHERY
WASHWGAL HATCHERY
WASHWGAL HATCHERY

Release Release
Date 1 Date 2

05/27/86 05127186
OS/27186 05/27/86

Life
Stage
smo1t
smo1t
Fingr
Fingr
molt
Smelt
smo1t
molt
Smelt
molt
Smelt
Fingr
Fingr
Fingr
smo1t
smo1t
molt
Smelt
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
molt
smo1t
Smlt
EmFry
Smelt
molt
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr

Fish Number
/lb. Released

17 63

Release Site

04109186 04/09/86
04/09/86 04/09/86
04/17/87 04117187
04/17/87 04/17/87
04/17/87 04117187
OS/OS/87 05/05/87
05/05/87 05/05/87
05/26/87 OS/26187
OS/26187 05/26/87
11/12/87 11/12/87
03/16/87 03116187
05/22/87 05122187
04/14/88 04114188
05/01/88 05/01/88
05/15/88 05/15/88
05/27/80 05127188
10/21/88 10/21/88
05/18/88 05/18/88
10/24/88 lo/24188
11/03/88 11/03/88
05/18/88 05/18/88
10/24/88 IO/24188
04/13/89 04113189
04/13/89 04113189

17 320300
567 153300
560 86700
20 20468
20 23450

WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R -UF (28)
WASHWGAL R -UF (28)
UASHWGAL R 28.0159
UASHWGAL R 28.0159

20 26082

:x 20600
123800

WASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159

50 13650
605 65200
449 103100
21 73500
19 127000
18 127000
17 254900

17600
31000

58 79900

JONES CR (28.0218)
UASHWGAL R 28.0159
WASHWGAL R -UF (281
UASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
COUGAR CR (28.0225)
JONES CR (28.0218)
UASHWGAL R 28.0159
UASHWGAL R 28.0159
UASHWGAL R -UF (281

56 138200
311 31000
58 36500
20 31800

06/01/89 06/01/89
01/17/89 01/17/89
05j29j90 05j29;PO
05/29/90 OS/29190
06/13/9D 06/13/90
07/26/90 07/26/90
07/26/90 07/26/90
lO/Z4/90 10/24/90
12/03/90 12/03/90
06/08/90 06/08/90

20 48200
17 505000

1814 268000

:x 4191:

WASHWGAL R -UF (28)
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
UASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159
WASHWGAL R 28.0159

161 251400
139 180100
137 255400

zi 62000
49850

190 78100 WASHWGAL R -UF (28) UNTAGGED
Fingr 06/13/90 06/13/90 153 36000 WASHWGAL R -UF (28) UNTAGGED ,

CUT Code

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
U N T A G G E D
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
631131
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED



Table 8 (TD). Parasites and diseases of coho  at the Washougal River Salmon Hatchery located on
the Washougal River.

Disease type Hatchery

Bacteria Washougal Salmon Hatchery

Bacteria Washougal Salmon Hatchery

Bacteria Washougal Salmon Hatchery

Virus Washougal Salmon Hatchery

Specific Pathogen

Aeromonas salmonicida (Furunculosis)

Chondrococcus columnaris (Columnaris)

Cytophaga psychrophila (Cold Water
Disease)

EIBS - ErythrSoc$.kieclusion  Cody
Y

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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WASHOUGAL RIVER SUBBASIN

Naturally Produced Summer Steelhead

GEOGRAPHIC LOCATION

The Washougal River is located in southwest Washington, within Skamania and Clark counties.
From its headwaters the Washougal River flows southwesterly approximately 33 miles joining the
Columbia River at river mile (RM) 121 near the town of Camas. Along its course numerous
tributaries join the mainstem with the largest being the West Fork Washougal, Little Washougal,
Stebbins Creek and Cougar Creek. Total drainage area encompasses approximately 240 square
miles.

ORIGIN

The summer steelhead stock in the Washougal River is indigenous, although interbreeding with
introduced Skamania and Cowlitz hatchery stocks has probably occurred. In addition, steelhead
which abandoned the Cowlitz system following the eruption of Mount St. Helens in 1980, may have
strayed into the Washougal River and spawned with native Washougal stock.

DISTRIBUTION

Table 1 lists spawning and rearing habitat, by quality, for Washougal River steelhead based on
estimates from the Northwest Power Planning Council.

Summer steelhead are distributed throughout the mainstem  Washougal River including the tributaries
of the West Fork Washougal, Little Washougal River and Stebbins and Cougar creeks (Figure 1).
Dougan Falls located at RM 21 is considered a low water barrier to steelhead. Above Dougan Falls
the stream gradient increases with numerous falls and cascades which limit the number of fish that
can access the upper section of river.

PRODUCTION

Production Facilities

There are two hatcheries in the subbasin, the Washougal Hatchery located on the mainstem
Washougal River 16 miles northeast of the town of Washougal and the Skamania Hatchery located
on the North Fork Washougal River. The Washougal Hatchery is operated by Washington
Department of Fisheries and is a major producer of coho  and chinook salmon. Skamania Hatchery
is operated by Washington Department of Wildlife and produces summer and winter steelhead.

Production Summarv

No data is available on wild smolt production. Production has fluctuated widely due to a number of
natural events and human activities including; gravel mining on the lower 20 miles of river which
stripped the lower river of most of its spawmng gravel, pollution from a pulp mill which releases its
effluent near the mouth of the river, logging in the upper watershed, and earlier this century forest
fires which occurred in the upper subbasin. In an effort to increase production, several small dams
which blocked or impeded fish passage have been removed or by-passed allowmg steelhead access
to more of both the mainstem Washougal River and several tributaries.
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ADULT LIFE HISTORY

Run Size and Escapement

Steelhead run size and escapement. between 1925 and 1933 was estimated at 2,500 fish. In 1935,
steelhead were believed to be the largest fish run in the Washougal River at which time investigators
counted 539 steelhead below Dougan Falls (Bryant 1949). In 1953, spawning surveys began on the
Washougal River which resulted in estimates of 500 wild fish. Schuck (1980) estimated a total run
of 4,268 summer steelhead (hatchery and wild) returning to the Washougal in 1979 although the
wild portion of the run was estimated at only 268 fish or 6.6 percent. Average total run size
(hatchery and wild) from 1964 through 1984 was 2,525 steelhead with the exact numbers of wild
fish not known but believed to be very low (Subbasin Plan 1990).

Time of migration

Angling data collected between 1971 and 1984 show that wild adult summer steelhead enter the
Washougal subbasin  between March and November, with two distinct peaks. About 38 percent of
the fish return between March and July with the remaining 68 percent of the fish entering the
subbasin  from August through November. Figure 2 illustrates the freshwater life history of summer
steelhead in the Washougal River.

Harvest

Ocean catch of Washougal River steelhead are unknown.

The number of Washougal River steelhead caught in the Columbia River is unknown. However,
large numbers of steelhead are harvested in the Columbia River including

Based on permit-card harvest estimates, sport catch ranged from 272 fish in the 1964-1965 season to
a high of 5,699* fish in the 1989-1990 season. Average annual sport catch from 1983 through 1990
was at 1,560 fish (Table 2). As of 1986, fishing regulations allow legal harvest of hatchery fish
only, with mandatory release of wild steelhead.

Treaty Indian harvest does not occur in the Washougal Subbasin  or below Bonneville Dam on the
Columbia River.

Suawning  period

Spawning occurs from January through April, peaking in February and March (Howell et al. 1985).

Spawning area

Spawning occurs in the mainstem Washougal River,the West Fork Washougal and in the tributaries
of Stebbins and Cougar creeks and the Little Washougal River.

Fecundity
No data is available for Washougal steelhead.

ASpat  catch 1981-1982 may be biked due to steelhead  straying from cmptica of Mount  St. Helms.
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Age Composition

Limited data on Washougal summer steelhead age composition. Based on 7 wild steelhead sampled
from a 1979 creel census, 14.3 percent were from age class 2.1, 71;4 percent were from age class
2.2 and 14.3 percent were from age class 2.3.

Fork lengths from 7 wild steelhead sampled from creel census showed average length of 2.1, 2.2
and 2.3 age class fish were 57 cm, 76 cm and 97 cm, respectively.

Sex ratio

Sex ratio for the 7 wild steelhead sampled in 1979 was four males and three females.

Survival Rate

No data is available for Washougal steelhead.

JUVENILE LIFE HISTORY

No data is available on egg production or egg to smolt survival.

Emergence

Wild steelhead fry emerge March through May (Subbasin Plan, 1990).

Juvenile rearing

Juvenile rearing lasts approximately two years prior to ocean emigration.

Juvenile steelhead outmigration generally occurs from April through May at an average size of 160
mm.

Hatcherv Releases

The Washougal River receives hatchery smolts from the Skamania Hatchery which is located on the
Washougal River. Hatchery releases into the Washougal River and data associated with Skamania
hatchery stock is listed in the adjoining Washougal River hatchery summer steelhead report.

Straying

No data on Washougal steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data is available on Washougal steelhead.
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DISEASES

Disease history for smolts planted in the Washougal River is presented in the adjoining Washougal
River hatchery summer steelhead report.

REFERENCES

The references for this section appear at the end of the Skamania Hatchery winter steelhead section.
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Figure 1 (AD). Probable spawning areasof wild steelhead  in the Washougal River, Washington (B.
Crawford, Washington Department of Game, personal communication)., Howell et al. 1985.
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Figure 2 (TT). Freshwater life history Washougal summer steelhead.
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Table 1 @B-l).  Estimated* amount of rearing and spawning habitat, by quality, of Washougal
River subbasin  summer steelhead.

Area E x c e l l e n t  G o o d

Miles 19.3% 78.7%

Acres 9.4% 90.0%

F a i r =  Poop .Unknown T o t a l  - C o n f i d e n c e

1 . 9 %  0 . 0 % 36.2 Unknown

0 . 6 %  0 . 0 % 223.4 Unknown

*Northwest Power Planning Council estimates based on limited observations.

BRatings  of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/absence database, NPPC 1991.

Table 2 (RR-a). Returns (sport catch and escapement) summer steelhead to the Washougal River
subbasin.

Return to Hate

1986 Unknown 2,405 1,977 Unknown

1987 Unknown 4,405 1,219 Unknown

1988 Unknown 2,398 1,436 Unknown

1989 Unknown 1,981 2,313 Unknown

1990 Unknown 3,072 5,699 Unknown

*Hatchery fish returning to Skamania Hatchery.

BSport  catch within subbasin  only.

Source: Sport catch based on permit-card harvest estimates.
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WASHOUGAL RIVER SUBBASIN

Skamania Hatchery Summer Steelhead

GEOGRAPHIC LOCATION

Skamania Hatchery is located on the North Fork Washougal River approximately one mile upstream
from the confluence of the North Fork Washougal and the mainstem Washougal River and
approximately 12 miles from the mouth of the mainstem  Washougal River.

ORIGIN

The Skamania summer steelhead broodstock was developed in the late 1950’s at the Skamania
Hatchery. Skamania broodstock were originally developed from native Washougal and Klickitat
River steelhead.

PRODUCTION

Production Facilities

Skamania hatchery is a major producer of summer and winter steelhead but also rears sea run
cutthroat trout. Rearing areas consist of 32 loft x 80ft raceways and 3 12ft x lOOft  adult holding
raceways. Incubation is by vertical stacks and hatchery troughs. Water from the Washougal River
is used for all rearing except egg incubation where water is supplied from Vogel Creek (virus free
water supply) a tributary to the North Fork Washougal River.

Production Summarv

Skamania steelhead are artificially propagated in a hatchery environment. Skamania Hatchery
annually produces approximately 800,000 smolts (summer and winter). Current summer production
(1992) is approximately 340,000 smolts. Progeny of fish spawned at Skamania Hatchery are also
reared at Beaver Creek and Vancouver hatcheries. Currently, Skunania Hatchery supplies Ringold
Springs Rearing Ponds (located on the mid Columbia River above T&cities,  Washington) with
steelhead fry for grow-out and release.

ADULT LIFE HISTORY

Run Size and EscaDement

Steelhead run size from 1970 through 1981, based on sport catch and hatchery returns, ranged from
as low of 1,803 steelhead in 1983 to a high of 13,567 fish in 1990 (Table 1).

Time of migration

Steelhead first enter the Columbia River between mid-June and mid-July (based on angling data
from the lower Columbia River which showed Skamania steelhead being harvested by sport anglers
primarily between mid-June and mid-July). Skamania steelhead smolts released into the Kalama
River returned to the river from mid-March through early February, peaking in June and July.
Skamania steelhead return to the Skamania Hatchery primarily from May through October, peaking
in June and July.
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Harvest

Ocean catch of Skamania Hatchery steelhead are unknown.

The Columbia River commercial fisheries catch large numbers of steelhead  and although the exact
number of Skamania steelhead caught is not known, some Skamania hatchery fish are likely part of
the Columbia River harvest.

Based on permit-card harvest estimates, sport catch from 1960 through 1990 ranged from 272 fish
in the 1964-1965 to 5,042 in 1981-1982. Average annual sport catch from 1983 through 1990 was
1,560 fish. Table 1 outlines yearly sport catch from 1970 through 1989. As of 1986, fishing
regulations allow legal harvest to hatchery fish only, with mandatory release of wild steelhead.

Spawning  neriod

Spawning occurs from mid-December through February.

Spawning occurs at the Skamania Hatchery.

Fecundity

Skamania females spawned at Skamania Hatchery from 1976 through 1983 yielded an average of
4,024 eggs each (Table 2).

Age Comuosition

Age structure for Skamania summer steelhead is predominantly 2-ocean fish, with Skamania stock
returning to the Skamania Hatchery and the Kalama and Klickitat Rivers, averaging 82.8%,  86.4%
and 91.8% for 2-ocean fish, respectively (Tables 3, 4 and 5). Repeat spawners comprised an
average of 3.6% of the Skamania stock returning to the Kalama River and 1.4 % for Klickitat River
(Howell et al. 1985).

Mean fork lengths for 2-ocean fish returning to the Kalama River between 1976 and 1979 was 73.5
cm, while 2-ocean fish returning to the Klickitat River in 1979 through 1980 averaged 71.8 cm
(Howell et al. 1985). Fork lengths for individual classes for Skamania steelhead returning to the
Mama and Klickitat rivers is presented in Table 6.

Sex ratio

Sex ratio for Skamania steelhead returning to the Kalama and Klickitat Rivers between 1976 and
1980 ranged from a low of 42.5% females in 1978 to a high of 66.5% females in 1980 (Table 7).

Survival Rate

Smolt to adult returns, based on twelve years of data from 1970 through 1982, for Skamania
steelhead returning to Skamania Hatchery ranged from a low of 2.3 percent return in 1973, to a
high of 6.9 percent in 1981 (Table 8).
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JUVENILE LIFE HISTORY

Egg production (total hatchery egg take) for the eight year period 1976 through 1983 averaged
4,169,375 eggs annually (Table 2). Egg to smolt survival rates for Skamania steelhead  spawned at
Skamania Hatchery average approximately 75-80 percent in-the absence of major disease outbreaks
(Howell et al. 1985).

Juvenile rearing

Skamania steelhead smolts are typically reared to l-year old fish at which time they are released at a
size of 4-7 fish per pound (65- 114 grams each). Skamania smolts are generally released in April
and May with outmigration following shortly after release. Skamania smolts released into the
Klickitat and Wind Rivers from April 17-30, 1980 were recovered in the Columbia River estuary
from April 30 through June 3, with a median recapture date of May 10 (Dawley et al. 1982).
Outmigration of Skamania smolts released into the Kalama occurs within a week of release, with
residualism until the following October at approximately 0.3 - 1.2 percent (Howell et al. 1985).

Hatcherv Releases

Skamania Hatchery smolt releases into the Washougal River are listed in Table 9.

Since 1970, Skamania smolts have been released into the following Washington streams, all of
which drain into the Columbia River: Elochoman River, Toutle River (tributary to the Cowlitz),
Kalama River, Lewis River (North and East Fork), Washougal River, Wind River, Big White
Salmon River, Klickitat River, Walla Walla River, Snake River, Tucannon River, Grande Ronde
River, Yakima River, mainstem  Columbia River, Crab Creek, and the Wenatchee River. In
addition, Skamania smolts have been transferred to the states of Oregon, Idaho, California, Indiana,
Rhode Island, Vermont, Pennsylvania, South Carolina and North Carolina and the countries of
Ireland and Korea (Howell et al. 1985).

Straying,

No data is available on Skamania steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Thorgaard (1977) reported that Skamania steelhead had 58 chromosomes.

DISEASES

The major disease afflicting Skamania hatchery-stock steelhead has been infectious hematopoietic
necrosis (IHN). Disease history, outlining all pathogens detected at Skamania Hatchery, for smolts
reared at the Skamania Hatchery on the Washougal River is presented in Table 10.

REFERENCES

The references for this section appear at the end of the Skamania winter steelhead section.
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Table 1 @H-a).  Returns (sport catch/hatchery returns) of Skamania summer steelhead to the
Skamania Hatchery.

1972 3,945 1,094 5,039

1973 1,857 1,024 2,881

1974 2,642 1,556 4,198

1975 2,967 1,536 4,503

1976 2,600 2,459 5,059

1977 14,008 1 2,560 1 6,568
I I I

1978 3,963

1979 2,693

1980 3,494

1981 3,202

1982 3,478

1983 1,338

1984 3,384

1985 2,291

1986 2.405

1987 2,398

2,287 6,223

1,338 4,081

2,321 5,825

5,042 8,244

1,673 5,151

465 1,803

1,578 4,962

3,160 5,451

1,977 4,382

1,219 3,617

1988 1,981 1,436 3,417I I I
1989 1 3,072 1 2,313 1 5,385

I I I
1990 1 8,244 1 5,699 1 13,943 ~ 13,567

I I I I

Skamania Hatchery
Return’  -

4,466

4,904

4,967

2,813

4,095

4,402

4.897

6,399

6,072

3,989

5,662

7,911

5,055

1,380

4,858

5,091

4.252

3,537

3,322

5,232

1991 1 1,671 1 2,039 1 3,710 I 3,575

*Fish trapped at Skamania Hatchery.
BSport  catch and hatchery returns combined.
‘Hatchery return assumes 93.4% of run is hatchery origin (Howell et al. 1985).

Source: Stock assessment of Columbia River Anadromous Salmonids, Vol II., 1985. Sport catch
from permit-card harvest estimates.

WDW WASHOUGAL 11



Table 2 (AF-a). Mean fecundity by return year for Skamania summer steelhead returning to the
Skamania Hatchery on the Washougal River.

Return Year T o t a l  E g g s Total Females Fecundity*

1976-77 3,753,392 950 3,951

1977-78 6,138,563 1,671 3,674

1978-79 6,567,486 1,597 4,112

1979-80 5,483,225 1,398 3,992

1980-81 6,640,309 1,733 3,832

1981-82 1,511,2OO 376 4,019

1982-83 1,830,211 398 4,599

1983-84 2,099,443 503 4,174

1984-85 2,166,996 404 5,364

1985-86 2,062,160 524 3,935

1986-87 2,631,538 644 4,084

1987-88 1,787,128 623 2,869

1988-89 2,734,600 Unknown Unknown

1989-90 2,080,000 Unknown Unknown

1990-g 1 2,593,421 685 3,786

*Fecundity determined by dividing total eggs by total females spawned.

Sources: Stock Assessment of Columbia River Anadromous Salmonids, Vol. II., 1985.
Data for years 1986-1991 obtained from personal communication with Skamania
Hatchery manager, Manuel Farrinas, 10-20-92.
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Table 3 (AC-a). Age composition percentage (freshwater.ocean)  by return year, for adult Skamania steelhead returning to the Kalama
River, 1976 through 1979. The freshwater and ocean ages sum to the total age of the fish. The “s” indicates a spawning year,
thus a 1. Is1 is a total of four years old.

Age Composition (%)

Return Year N* 1.1 l.lsl

1976 873 7.3 0.5

1977 1,340 4.8 1.0

1978 1,429 6.4 0.1

1979 1,852 4.2

*Fish collected at Kalama Falls Hatchery.
Age determined from scale analysis.

l . l s l s l 1.2 1.2sl 1.2slsl 1.3

0.3 74.6 8.8 0.2 8.2

0.2 89.4 1.4 3.3

90.1 1.0 2.3

91.5 0.8 3.4 4

Source: Stock assessment of Columbia River Anadromous Salmonids Vol II., 1985.

Table 4 (AC-b). Age composition percentage (freshwaterocean) by return year, for adult Skamania steelhead returning to the Klickitat
River, 1979 and 1980. The freshwater and ocean ages sum to the total age of the fish. The “s” indicates a spawning year, thus
a 1. Is1 is a total of four years old.

Age Composition (%)

Return Year N 1.1 l . l s l 1.2 1.2sl 1.3

1979 107 6.5 0.9 87.9 0.9 3.7

1980 128 2.1 95.8 1.0 1.0

Source: Stock Assessment of Columbia River Anadromous Salmonids Vol II., 1985.
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Table 5 (AC-c). Age composition percentage (freshwaterocean) by return year, for adult Slounania
steelhead returning to the Skamania Hatchery 1972 through 1977. The freshwater and ocean
ages sum to the total age of the fish. The “s” indicates a spawning year, thus a 1. Is1 is a
total of four years old.

Age Composition (%) -

1 1977 1 549 1 0.1 1 85.8 1 11.6

*Based on fish returning to Skamania Hatchery on the Washougal River.
Age determined by scale analysis.
x .1  = l-ocean fish.
x .2 = 2-ocean fish.
X.3 = 3-ocean fish.
X.4 = 4-ocean fish.

Source: Stock Assessment of Columbia River Anadromous Salmonids, Vol.II.,  1985.
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Table 6 (AL-a). Fork lengths by return year and age class (freshwaterocean) for Skamania summer steelhead returning to the Kalama
and Klickitat Rivers.*

R e t u r n  YearB  NC 1.1 l . l s l l.ls2 1 . 2 1.2sl 1.2slsl  1 . 3 1.3sl 1.4

1977 1,340 60.6 69.3 71.7 73.0 77.1 78.3

1978 1,429 59.3 73.5 72.6 77.2 83.7 78.2

1979 1,852 58.7 74.4 78.2 83.8

1980 192 64.3 69.9 75.0 86.5

1985 139 58.0 74.0 83.0 87.0 82.7

1986 141 59.2 72.9 78.8 82.1

1987 136 59.1 69.4 82.5 82.6 111.5

1988 122 58.9 80.0 69.1 84.3 82.3 86.0

*$&mania steelhead stock is routinely planted in Kalama and Klickitat Rivers.

BAll fish captured at Kalama Falls Hatchery except return year 1980 which was from Klickitat River.

‘Age data by scale analysis of a subsample for each return year.

Source: Stock Assessment of Columbia River Anadromous Salmonids Vol II., 1985.
Leider S. and P. Hulett. Kalama River Research Station. WDW spawner Recruitment Database, 1976-1990.
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Table 7 (AS-a). Percent females by return year and age class for Skamania steelhead returning to the KaIama and Klickitat Rivers.

Return Yez@ N 1.1 l . l s l 1. lslsl 1 . 2 1.2sl 1.2slsl  1 . 3 Total % Female

1976 873 1.6 0.2 0.1 39.8 5.3 0.1 3.2 50.4

1977 1340 1.4 0.3 51.7 1.0 1.5 55.9

1978 1429 0.9 0.6 42.5

1979 107 3.7 55.1 0.9 59.4

1980 192 1.5 64.0 1.0 66.5

*Return years 1976, 1977 and 1978 from Skamania stock returning to Kalama River while return years 1979 and 1980 are from
Skamania fish returning to the Klickitat River.

Source: Stock Assessment of Columbia River Anadromous Salmonids Vol II., 1985.
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Table 8 (TS-a). Smolt to adult return for Skamania stock summer steelhead to Skamania Hatchery
on the Washougal River.

Return Year Smolts PlantedA

1970 I 100,120I
1971 I 97,700

I
1972 1 137,000

I
1973 120,517

1974 129,250

1975 100,200

1976 103,740

1977 99,320

1978 100,045

1979 1 116,349
I

~ Hatchery RetumB Percent Return’

4,466 4.5

4,904 5.0

4,967 3.6

2,813 2.3

4,095 3.2

4.402 4.4

4,897 4.7

6,399 6.4

6,072 6.1

3.989 3.4

1980 115,110

1981 114,896

1982 98,434

*Smelts reared at Skamania Hatchery and released into the Washougal River.

BHatchery  return includes steelhead harvested in Washougal River sport catch.

CPercent  return does not include fish which may be harvested in the Columbia River treaty and sport
fisheries or fish which may spawn in the Washougal River.

Source: Stock Assessment of Columbia River Anadromous Salmonids Vol II.
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i’abIe 9 (TR). Hatchery releases
codes.

1981 1 Washougal R

1981 Washougal R

1981 Washougal R

1981 Washougal R

1981 Washougal R

1981 1 Washougal R
I

1981 1 Washougal R
I

1981 Washougal R Skamania Smolt 04129183

1981 Washougal R Skamania Smolt 04/29/83

1981 Washougal R Skamania Smolt 04129183

1981 Washougal R Skamania Smolt 04/30/82

1981 Washougal R Skamania Smolt 05/02/83

1981 Washougal R Skamania Smolt 05/02/83

1981 Washougal R Skamania Smolt 05/02/83

1981 Washougal R Skamania Smolt 05/02/83

Df summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag

Hatchery

S kamania

Skamania

Skamania

Skamania

Skamania

S kamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Life
Stage

Smolt

Release
Date

04119183

1 Smolt 1 04119183

Smolt 04/ 19183

Smolt 04/27/83

Smolt 04127183

Smolt 04/27/83

Smolt 04128183

Smolt 04128183

Smolt 04/28/83

Smolt 04128183

Smelt 04/28/ 83

I Smolt 1 04/29/83 5.3 1 3,954 1 Washougal R II I I I II

5.6

5.6

5.3

5.4

5.4 1 6,723 1 Washougal R
I I

!
II

6,950 Washougal R
I

6,961 Washougal R

6,854 Washougal R

57,446 Washougal R

5.6 1 6,911 1 Washougal R ! II
6.0 1 7 , 4 3 4  1 Washougal RI I 1 II
5.9 1 7 , 3 1 3  1 Washougal R I II
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood

1981

1981

1981

1981

1981

1981

1983

1983

1983

Stock Hatchery Life Release Fish I Number Release Site CWT Codes/
ed . .

in at>

Washougal R Skamania Smolt 05/02/83 5.8 7,151 Washougal R

Washougal R Skamania Smolt 05/03/83 7.3 7,672 Washougal R

Washougal R S kamania Smolt 05/03/83 7.3 6,789 WashougaJ R

Washougal R Skamania Smolt 05114182 5.0 24,990 Washouxrl R

Washougal R Vancouver Smolt 04126183 4.8 5,904 Washougal R

Washougal R Vancouver Smolt 04126183 4.9 6,055 Washougal R

Washougal R - S karnania Non- 08/24/83 62.0 47,926 Washougal R
WF/NF Smolt

Washougal R - Skamania Non- 08125183 69.5 27,869 Washougal R
WFINF Smolt

Washougal R - Skamania Smolt 04124184 5.9 6,779 Washougal R AD
WF/NF

1983 Washougal R - Skamania Smolt 05/01/84 5.4 5,013 Washougal R AD
WF/NF

1983 Washougal R - Skamania Smelt 05/03/84 5.9 4,443 R AD
WF/NF

Washougal
4

1983 Washougal R - Skamania Smolt 05/08/84 5.7 6,515 Washougal R AD
WF/NF

1983 Washougal R - Skamania Smolt 05/08/84 5.7 3,882 Washougal R AD
wF/NF

1983

1983

Washougal R - Skamania Smolt 04/16/84 5.4 29,073 Washougal R - RV
wF/NF WF/NF

Washougal R - Skamania Smolt 04/16/84 5.4 14,726 R - AD
WF/NF

Washougal
WFINF
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Release Fish I Number
e lb.

04116184  5.4 15,001

Stock

z%Y”” R -

Washougal R -
WFINF

Washougal R -
~ WFINF

1 Washougal R -
WFINF

~ Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WF/NF

WaF;e;gal  R -

Washougal R -
WFINF

Hatchery

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Life
Stpe

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Brood

1983

1983 RV05101184  5.4 9,693

05101184  5.4 9,693

05101184  5.4 4,907

05101184  5.4 4,907

05107184 5.4 5,013

Washougal R -
W F I N F  .

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

FF;hsgal R -

1983 RV

1983 AD

1983 A D

1983 AD

1983 RV

1983 ADWashougal R -
WFINF

1984 04122185
I I

6.8 7,895

04122185
I I

6.6 3,887

AD
t

AD

Washougal R

Washougal R1984

04122185 7,895 Washougal R1984

04122185
I I

6.6 3,887 Washougal R
I

AD1984
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood
Year

Stock Hatchery Life
Stipe

Release Fish I Number Release Site CWT Codes/
te lb. . .

in iJrn

1984 WaF;g;gal R - Skamania Smolt 04129185 6.7 7,759 Washougal R AD

1984 WaF;E;gal R - Skamania Smelt 05101185 6.7 7,832 Washougal R AD

1984 WaF;k;gal R - Skamania Smolt 05101185 6.6 6,013 Washougal R AD

1984 Washougal R - Skamania Smolt 05102185 7.8 9,181 Washougal R AD
WFINF

1984 WaF;z;gal R - Skamania Smolt 05102185 7.4 8,569 Washougal R AD

1984 Washougal R - Skamania Smolt 04122185 6.3 41,706 WaF;$gal R - AD
WFINF

1985 Washougal R - Skamania Smolt 04116186 5.7 6,424 Washougal R AD
WFINF

1985 Washougal R - Skamania Smolt 04129186 5.6 5,330 Washougal R 633445
WFINF LV AD

1985 Washougal R - Skamania Smolt 04129186 5.5 1,374 Washougal R AD
WFINF

1985 Washougal R - &mania Smolt 04129186 8.1 4,666 Washougal R 633446
WFINF LV AD

1985 Washougal R - S kamania Smolt 04129186 8.1 2,000 Washougal R AD
WFINF

1985 Washougal R - Skamania Smolt 04129186 6.7 1,934 Washougal R 633447
WFINF LV AD
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood yearand, if marked, the coded wire tag codes.

19851 Wa&gal  R-

1985 Washougal R -
WFINF

1985 Washougal R -
WFINF

1985 Washougal R -
WFINF

1985 Washougal R -
WFINF

1985 Washougal R -
WFINF

1985 Washougal R -
WFINF

1985 Washougal R -
WFINF

1985 Washougal R -
WFINF

1985 Washougal R -
WFINF

1985 Washougal R -
WFINF

Hatchery

Skamania

Skamania

Life
Stwe

Smolt

Smolt

z-+-
Skamania

I
Smolt 04129186  8.0

I I
5,376

z-/E-
Skamania

Skamania

Skamania

Smolt

Smolt

Smolt

Release Fish I Number
ate lb.

04129186 6.8 705

04129186  6.5
I I

1,028 Washougal R I AD

04129186 1 6.5 1 1,747

04129186  1 6.6 1 637

04129186  5.5
I I

3,651

04129186 ( 5.5 1 942

04129186  8.0
I I

2,304

04129186  6.6
I I

2,964

05108186  7.1
I I

4,636

05109186 7.2 9,000

05109186 7.0 9,317

Release Site

Washougal R

CWT Codes/
.

FiJ.&.lln

AD

Washougal R
I ’

AD

Washougal R
I

AD
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Release Fish I Number Release Site CWT. Codes/

Year 57e Date lb. Fin Clin

1985 Washougal R - Skamania Smolt 04122186  6.7 5,512 Washougal R - 633447
WFINF WFINF LV AD

1985 Washougal R - Skamania Smolt 04122186  6.8 2,008 Vb&giil  R - AD
WFINF

1985 Washougal R - S kamania Smolt 04122186 9.9 5,681 Washougal R - 633561
WFINF WFINF LV AD

1985 Washougal R - Skamania Smolt 04122186 9.9 1,853 Washougal R - AD
WFINF WFINF

1985 Washougal R - Skamania Smolt 04122186 5.7 5,910 Vi’;/h;g”  R - 633445
WFINF L V A D

1985 Washougal R - Skamania Smolt 04122186  5.6 1,524
WFINF

Wa&;gal  R - AD

1985 $bF;z;gal  R - Skamania Smolt 04122186 8.3 5,261 Washougal R - 633446
WFINF LV AD

1985 Wo;gal R - Skamania Smolt 04122186  8.1 2,255 Washougal R - AD
WFINF

1986 Washougal R - Skamania Non- 08/l l/86 100.0 60,400 Washougal R AD
WFINF Smolt

I

1986 Washougal R - Skamania Smolt 04120187  6.3 6,243 Washougal R AD
WFINF

1986 Washougal R - Skamania Smolt 04123187  5.9 6,915 Washougal R AD
WFINF

1986 Washougal R - Skamania Smolt 04123187  5.9 6,720 Washougal R AD
WFINF
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Number

6,596

Release Site

Washougal R

CWT Codes/
.Fin C&I

AD1986 Washougal R -
WFINF

Skamania Smolt

1986 Washougal R -
WFINF

Skamania Smolt Washougal R
I

AD7,092

04124187 1 5.8 I 6,734 Washougal R
I

AD

04124187 5.8

-+
04124187 5.2

I 5,754

2,116

5,990

6,146

6,586

1 Washougal R
I

AD

1986 Washougal R -
I

Skamania
I

Smolt
WF/NF

, Washougal R
I

A D

1986 / Smelt 1 Washougal R
I

ADI Washougal R -
_ WFINF

~ M’;V;;gal  R -

~ Washougal R -
W F I N F

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

1986 ~ Smolt
I

Washougal R
I

AD

1986 ’ Smolt Washougal R
I

AD

1986 Smolt 04124187 5.8--I--04124187  5.8

6,554 Washougal R

Washougal R

Washougal R

AD

AD

AD

1986 Smolt 6,838

1986 Smolt 04124187 ( 5.8 4,211

1986 Smolt 04127187  5.7
I

6,623 I
-

Washougal R AD
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood I Stock I Hatchery I Life

1986

1986

1986

1986

E%igd  R -

Washougal R -
WFINF

Washougal R -
WFJINF

Washougal R -
WF/NF

Skamania

Skamania

Skamania

Skamania

Smolt

Smolt

Smolt

Smolt

1986 Washougal R -
WFINF

Skamania Smolt 04128187  5.7
I

6,654
I

Washougal R I A D

1986 Washougal R -
WFINF

Skamania Smolt 04128187
I

5.8 6,856 I Washougal R I AD

1986 Washougal R -
WFINF

Skamania Smelt 04/28/87 5.8
I-

6,670 I Washougal R I AD

1986 Washougal R -
WFINF

Skamania Smolt 04128187  5.8
I

6,641 I Washougal R

1986 Washougal R -
WFINF

Skamania Smolt 04/28/87 5.8
I

6,699 I Washougal R I ’AD

1986 Washougal R -
WFINF

Skamania Smolt 04129186
I

6.7 1,079
I

Washougal R
I

AD

1986 Washougal R -
WFINF

!&mania Smolt 04129186  9.9
I

1986 Washougal R -
WFINF

Skamania Smolt 04129186  9.8
I

04127187  5.6

-t
04128187  5.4

N u m b e r Release Site CWT Codes/
. .in (J.rn

6,730 Washougal R AD

6,547
I

Washougal R
I

AD

6,479
I

WashougaI R
I

AD

6,145
I

Washougal R
I

AD
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life
FuQe

Release
Date

Fish I
lb.

Number Release Site CWT Codes/
ed

.1D

1986 Washougal R - Skamania Smolt 04129186 9.6 4,423 Washougal R 63356 1
WFINF LV AD

1986 Washougal R - Skamania Smolt 04129186 ‘9.6 1,443 Washougal R AD
WFINF

1986 Washougal R - Skamania Smolt 04129186 6.5 2,823 Washougal R 633447
WFINF LV AD

1986 Washougal R - Skamania Smolt 05104187 5.4 1,879 Washougal R AD
WFINF

1986 Washougal R - Skamania Smolt 05104187 5.8 2,042 Washougal R AD
WFINF

1986 Washougal R - S kamania Smolt 05104187 5.2 4,690 Washougal R AD RV
WFINF

1986 Washougal R - Skamania Smolt 05/04/87 5.2 4,716 Washougal R AD RV
WFINF

1986 Washougal R - Skamania Smolt 05104187 5.2 6,573 Washougal R AD RV
WFINF

1986 Washougal R - Skamania Smolt 05104187 5.4 6,907 Washougal R AD
WFINF

I

1986 Washougal R - Skamania Smolt 05/04/87 5.7 7,190 Washougal R AD
WFINF

1986 Washougal R - Skamania Smolt 05105187 5.0 6,035 Washougal R AD
WFINF

1986 Washougal R - Skamania Smolt 05105187 5.0 6,255 Washougal R AD
WFINF
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

L

Brood
Y=r

1986

Stock

Washougal R -
WFINF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

Hatchery

Skamania

Life
Stage

Smolt

Release Fish I Number Release Site CWT Codes/
e lb. D

05105187 5.0 6,265 Washougal R AD

Skamania Smolt 05105187 4.8 6,005 Washougal R AD

Skamania Smolt 05105187 6.0 7,224 Washougal R AD

Skamania Smolt 05105187 6.0 7,308 Washougal R AD

Skamania Smolt 05/06/87 6.3 7,970 Washougal R 63375 1
A D L V

Skamania Smolt 05106187 6.3 7,970 Washougal R 633752
AD LV

Skamania Smolt 05106187 4.8 2,381 Washougal R AD

Skamania Smolt 05106187 4.8 5,952 Washougal R AD

Skamania Smolt 05106187 4.8 5,962 Washougal R AD

Skamania Smolt 05106187 4.9 6,146 Washougal R AD

Skamania Smelt 05106187 5.1 6,324 Washougal R AD

Skamania Smolt 05106187 5.9 8,968 Washougal R 633749
AD LV,
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

-

Number Release Site CWT Codes/
.
in Clin

89,68 Washougal R 633750
AD LV

7,759 Washougal R 633747
AD LV

7,765 Washougal R 633748

Fish I

5.9

S t o c k HatcheryBrood
Ye=

1986 Washougal R -
WFINF

Skamania

Washougal R -
WFINF

Skamania

Washougal R -
WFINF

S kamania

Washougal R -
WFINF

Skamania

Washougal R -
WFINF

Skamania

1986 6.7

1986 6.7

1986

1986 5.1Smolt 05107187

1987 70.0 28,070 Washougal RI IWashougal R -
WFINF

Skamania

Washougal R -
WF/NF

Skamania

Non- 08118187
Smolt

Non- 08118187
Smolt

Non- 08119187
Smolt

Non- 08119187
Smolt

Non- 08120187
Smolt

Non- 09/04/87
Smolt

Non- 09121187
Smolt

1987 68.0 5 1,340
I

Washougal R
I

1987 ~ Skamania 43.0 5 1 , 3 4 2  W a s h o u g a l  RI IWashougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

1987 ~ Skamania 51.0 28,108 Washougal RI
Washougal R1987 Skamania 51.0

42.01987 25,074 Washougal R I 4Skamania

Skamania1987 26.4 16,869 Washougal RI
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood
Year

1987

1987

1987

1987

Stock Hatchery Life Release Fish I Number Release Site CWT Codes/
S&e Date lb. D

Washougal R - Skamania Smolt 04115188 5.9 21,269 Washougal R 634937
WFINF Lv AD.

Washougal R - Skamania Smolt 04115188 6.1 15,707 Washougal R 634938
WFINF Lv AD

Washougal R - Skamania Smolt 04/15/88 6.7 4,743 Washougal R 634938
WFINF LV AD

Washougal R - S kamania Smolt 04115188 6.3 7,974 Washougal R AD
WFINF

1987 Washougal R - Skamania Smolt 04119188 6.2 9,331 Washougal R AD
WFINF

1987 Washougal R - Skamania Smelt 04119188 6.5 17,401 Washougal R AD
WFINF

1987 Washougal R - Skamania Smolt 04119188 6.4 18,086 Washougal R AD
WFINF

1987 Washougal R - Skamania Smolt 04120188 6.8 14,470 Washougal R AD
WFINF

1987 Washougal R - Skamania Smolt 04120188 5.8 16,941 Washougal R AD
WFINF !

1987 Washougal R - Skamania Smolt 04120188 7.3 17,781 Washougal R AD
WFINF

1987 Washougal R - Skamania Smolt 04120188 6.2 7,626 Washougal R AD
WFINF

1987 Washougal R - Skamania Smolt 04120188 7.2 17,922 Washougal R AD
WFINF
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Release SiteBrood
1-r

1987

Stock

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

l$QF;$;gal  R -

Washougal R -
WF/NF

Hatchery

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Life
Stqe

Smolt

1987

1987

1987

1988

1988

1988

1988

1988

1988

1988

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Release Fish I Number
ate lb.

04115188  7.1 16,826

CWT Coded
D

634935
LV AD

634932
LV AD

634716
LV AD

63493 1
LV AD

A D

Washougal R -
WFINF

Washougal R -
WF/NF

Washougal R -
WFINF

Washougal R -
WFINF

04115188  6.6I I 17,777

04115188 1 6.0 1 18,218

04115188
I

6.5
I

16,926

05102189  6.6I I 9,273 Washougal R

AD05102189 ) 6.6 1 9,240 Washougal R

Washougal R

Washougal R

05102189  6.6I I 9,240 AD

AD05105189  6.6
I I

7,887

05109189 1 6.0 ( 2,472 Washougal R A?

ADWashougal R -
WFINF

Washougal R -
WF/NF

WashougaJ  R -
WFINF

AD

I
Skamania Smolt 05114191  5.6

I I
14,400 AD
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Table 9 (cont.). Hatchery releases of summer steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Release Fish I Number Release Site CWT Codes/
Date lb.

. .
pe in C@

1990 Washougal R - Skamania Smolt 05/15/91 5.2 64,300 Washougal R - AD
WFINF WFVNF

1990 Washougal R - Skamania Smolt 05/16/91 5.0 21,400 Washougal R - AD
WFINF WFINF

Source: Terry Lovgren, WDW Hatchery Stocking Database 1991.
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Table 10 (TD). Parasites and diseases isolated at Skamania Hatchery located on the Washougal
River.

Disease Type H a t c h e r y Specific Pathogen

Bacterial Skamania Renibacteriwn sabnonarium  CBKD)

Bacterial Skamania Fkxibacter  columnaris  (Columnaris)

Bacterial Skamania Fkxibacter cytophaga  (Coldwater)

Bacterial Skamania Renibacterium salmonarium  (I3K.D)

Parasite Skamania Hexamita sp.

Parasite Skamania Ichthyophthitius  multiflis  (Itch)

Parasite Skamania Ichthyoboda sp. (Costia)

Parasite Skamania Trichodina sp.

Viral Skamania Infectious hematopoietic necrosis (IHN)

Disease history represents pathogens isolated at these hatcheries and not necessarily a disease
outbreak.

Source: WDW pathologist, Steve Roberts, 1991.
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WASHOUGAL RIVER SUBBASIN

Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION

The Washougal River is located in southwest Washington, within Skamania and Clark counties.
From its headwaters the Washougal River flows southwesterly approximately 33 miles entering the
Columbia River at river mile (RM) 121 near the town of Camas. Major tributaries include the West
Fork Washougal, Little Washougal, Stebbins Creek and Cougar Creek. Total drainage area
encompasses approximately 240 square miles.

ORIGIN

The winter steelhead stock in the Washougal River is indigenous, although some genetic influence
has probably been exerted by introduced Chambers Creek, Cowlitz and Elochoman hatchery-stock
steelhead. In addition, steelhead which abandoned the Cowlitz system following the eruption of
Mount St. Helens in 1980, may have strayed into the Washougal River and spawned with native
Washougal stock.

DISTRIBUTION

Table 1 lists spawning and rearing habitat, by quality, for Washougal River steelhead based on
estimates from the Northwest Power Planning Council. Winter steelhead are distributed throughout
the mainstem Washougal River including the tributaries of the West Fork Washougal, Little
Washougal River and Stebbins and Cougar creeks (Figure 1 of the first Washougal summer
steelhead section). Dougan Falls located at RM 21 is considered a low water barrier to steelhead.
Above Dougan Falls the stream gradient increases with numerous falls and cascades which limit the
number of fish that can access the upper section of river.

PRODUCTION

Production Facilities

There are two hatcheries in the subbasin, the Washougal Hatchery located on the mainstem
Washougal River 16 miles northeast of the town of Washougal and the Skamania Hatchery located
on the North Fork Washougal River. The Washougal Hatchery is operated by Washington
Department of Fisheries and is a major producer of coho  and chinook salmon. Skamania Hatchery
is operated by the Washington Department of Wildlife and produces summer and winter steelhead.

Production Summary

No data is available on wild smolt production although winter steelhead production is considered
low. Production constraints would include gravel mining on the lower 20 miles of river, continued
urbanization of the watershed which has created runoff fluctuations resulting in unstable stream
flows, pollution from a pulp mill which releases its effluent near the mouth of the river and logging
and forest fires which occurred earlier this century in the upper subbasin.

ADULT LIFE HISTORY

Run Size and Escanement

No data is available on wild winter steelhead run size or escapement. An interim escapement goal of
630 fish has been established for this stock.
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Time of migration

Wild winter steelhead enter the Washougal River from January through May, peaking in March.
The freshwater life history of winter steelhead in the Washougal River is illustrated in Figure 1.

Harvest

Ocean catch of Washougal River winter steelhead are unknown.

The Columbia River fisheries catch large numbers of steelhead and although the exact number of
Washougal River steelhead caught is not known, some Washougal fish are likely part of the
Columbia River harvest.

Based on permit-card harvest estimates, sport catch of winter steelhead from 1980 through 1990
ranged from 1,377 fish in 1982-1983 to 3,195 fish in 1984-1985 (Table 2). As of 1986, fishing
regulations permit legal harvest to hatchery fish only, with mandatory release of wild steelhead.

Treaty Indian harvest does not occur in the Washougal subbasin.

Soawning  neriod

Spawning occurs from March through June.

Soawning  area

Wild winter steelhead spawn in the mainstem  Washougal, the -West Fork Washougal and the Little
Washougal Rivers and the tributaries of Stebbins and Cougar Creeks.

Fecundity

No data is available on Washougal steelhead.

Age Comnosition

No data is available on Washougal steelhead.

No data is available on Washougal steelhead.

Sex ratio

No data is available on Washougal steelhead.

Survival Rate

No data is available on Washougal steelhead.

JUVENILE LIFE HISTORY

El%

No data is available on egg production or egg to smolt survival.
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Emergence

No data is available on Washougal steelhead.

Juvenile rearing

Juvenile rearing lasts approximately two years prior to ocean emigration. Juvenile steelhead
outmigration generally occurs from April through May.

Hatcherv Releases

The Washougal River receives hatchery smolts from the Skamania Hatchery which is located on the
Washougal River. Hatchery releases into the Washougal River and associated data concerning the
Skamania Hatchery stock is listed in the adjoining Washougal River hatchery produced winter
steelhead report.

Strayinq

No data is available on Washougal steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data is available on Washougal steelhead.

DISEASES

No data is available on wild Washougal steelhead.

REFERENCES

The references for this section appear at the end of the following steelhead section.
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Figure 1 (TT). Freshwater life history of Washougal River winter steelhead.

Month

Life History Stage I M A M J J A S 0 N D J F

Adult Migration

Adult Holding

Spawning

Egg/Alevin Incubation

I

I

T

Emergence

Rearing

Juvenile Migration
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Return
YCZU

Escapement Sport Catch* Adult Total

1980-81B Unknown 2,461 Unknown
I I I

1981-82B 1 Unknown 1 1,952 1 Unknown, I
1982-83 Unknown 1 1,377 Unknown

1983-84 Unknown I 1,927 Unknown
I I I

1984-85 Unknown 3,195 Unknown

198586 Unknown 1,901 Unknown

1986-87 Unknown 2,101 Unknown

1987-88 Unknown 2,005 Unknown

Table 1 (FIB-l). Estimated* amount of rearing and spawning habitat, by quality, of Washougal
River subbasin  winter steelhead.

Area Excellent Good -Fai? Poop Unknown Total Confidence

Miles 26.5 % 70.8% 2.7% 0.0% - 26.4 . Unknown

Acres 12.2% 87.0% 0 . 7 %  0 . 0 % 172.6 unknown

*Northwest Power Planning Council Estimates based on limited observations.

BRatings  of fair and poor may reflect natural physical features such as waterfall barriers, as well as
degradation caused by humans.

Source: Presence/absence database, NPPC, 199 1.

Table 2 (RS-a). Returns (sport catch/escapement) winter steelhead to the Washougal River
subbasin.

*Catch  within subbasin  only. Starting in 1986 sport catch comprised of entirely hatchery steelhead.

BCatch  may include steelhead strays due to the eruption of Mount St. Helens.

Source: Washington Department of Wildlife permit-cards.

1988-89 Unknown 1,576 Unknown

1989-90 Unknown 2,577 Unknown
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WASHOUGAL RIVER SUBBASIN

Skamania Hatchery Winter Steelhead

GEOGRAPHIC LOCATION

Skamania Hatchery is located on the North Fork Washougal River approximately one mile upstream
from the confluence of the North Fork Washougal and the mainstem Washougal River and
approximately 12 miles from the mouth of the mainstem  Washougal River.

ORIGIN

The Slounania  winter steelhead broodstock was developed from predominantly Elochoman and
Cowlitz hatchery-stock steelhead with some native Washougal winter steelhead included in the
breeding program.

PRODUCTION

Production Facilities

Skamania Hatchery is a major producer of summer and winter steelhead but also rears sea run
cutthroat trout. Rearing areas consist of 32 loft x 80ft raceways and 3 adult holding raceways 12ft
x 1OOft. Incubation is by vertical stacks and hatchery troughs. Water from the Washougal River is
used for all rearing except egg incubation where water is supplied from Vogel Creek (virus free
water supply) a tributary to the North Fork Washougal River..

Production Summarv

Skamania steelhead are artificially propagated in a hatchery environment. Skamania Hatchery
produces approximately 800,000 (summer and winter) smolts annually. Current production (1992)
of winter steelhead is approximately 260,000 smolts. Progeny of fish spawned at Skamania
Hatchery are also reared at Beaver Creek and Vancouver hatcheries.

ADULT LIFE HISTORY

Run Size and Escanement

No data is available on Skamania steelhead.

Time of migration

Skamania hatchery-stock steelhead return to Skamania Hatchery from December through March.
From 296 steelhead returning to Skamania Hatchery in 1982-83, 11.4% arrived in December,
46.9% arrived in January, 35.8% arrived in February, 5.4% arrived in March and .3% (1 fish)
arrived in April.

Harvest

Ocean catch of Slcamania Hatchery steelhead  are unknown.

Large numbers of steelhead are harvested from the Columbia River and although the exact number
of Skamania steelhead caught is not known, some Skamania hatchery fish are likely part of the
Columbia River harvest.
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Based on permit-card harvest estimates, sport catch from 1980 through 1990 ranged from 1,377 fish
in 1982-83 to 3,195 fish in 1984-85. Average sport catch for the past ten seasons was estimated at
2,107 fish (Table 1). As of 1986, fishing regulations permit legal harvest to hatchery fish only,
with mandatory release of wild steelhead.

Suawning  ueriod

Spawning occurs from mid-January through February. From 296 fish returning to Skamania
Hatchery in 1982-83, winter steelhead were spawned January ,13 through February 24.

&awning Area

Spawning occurs at the Skamania Hatchery.

Fecundity

Limited data of fecundity. Skamania females spawned at Skamania Hatchery in 1983 yielded an
average of 4,688 each (Table 2).

Age Comnosition

No data on age structure for Skamania winter steelhead.

&

No data is available for Skamania winter steelhead.

Sex ratio

No data is available on Skamania winter steelhead.

Survival Rate

No data is available on Skamania winter steelhead.

JUVENILE LIFE HISTORY

&z

No data is available on Skamania winter steelhead.

Juvenile rearing

Skamania steelhead smelts are typically reared to l-year old fish at which time they are released at a
size of 4-7 fish per pound (65-l 14 grams each).
and May.

Skamania Smolts are generally released in April

Hatchery Releases

Skamania Hatchery smolt releases into the Washougal River are listed in Table 3.

Straying

No data is available on Skamania steelhead.
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BIOCHEMICAL-GENETIC CHARACTERISTICS

No data is available on Slwnania steelhead.

DISEASES

The major disease afflicting Skamania hatchery-stock steelh&d have been infectious hematopoietic
necrosis (IHN).  Disease history, outlining all pathogens detected at Skamania Hatchery for smolts
reared at the Skamania Hatchery on the Washougal River is presented in Table 4.
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Table 1 (RS-a). Returns (sport catch/escapement) Skamania winter steelhead to the &mania
Hatchery.

*Catch  within subbasin  only.

BCatch  may include steelhead strays due to the eruption of Mount St. Helens.

Source: Washington Department of Wildlife permit-cards.
1981, 1982, and 1984 obtained from personal communication with previous Skamania
hatchery manager, Vince  Jensen. 1992.

Table 2 (AF-a). Mean fecundity by return year Skamania hatchery-stock winter steelhead returning
to the Washougal River subbasin.

Return Year Number Females Number Eggs Average Fecundity*

1982-83 55 257,844 4,688

*Fecundity determined by total egg take divided by total females spawned.

Source: Stock Assessment of Columbia River Anadromous Salmonids Vol II., 1985.
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Table 3 (TR). Hatchery releases of winter steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood
YEU-

Stock

1981 Bogachiel R

1981 1 Chambers Cr

1981 Chambers Cr

1 Hatchery Life Stage Release

~ Skamania

I Skamania

’ Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Smolt 04118183

Smolt 04119183

Smelt 04/19/83

Smolt 04119183

Smelt 04/20/83

Smolt 04122183

Smelt 04/25/83

Smelt 04/25/83

Smelt 04125183

Smelt 04/25/83

1 Smolt 1 04125183
I I

Smolt 04/25/83

Smolt 04127183

Smolt 04/27/ 83

Smolt 04/30/83

Smolt 04/2  l/82

Smolt 04/21182

Smelt 04/30/82

1 Smelt 1 05/06/82
I I
1 Smolt 1 05/12/82
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6.1 1 7,420 I Washougal R I
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Table 3 (cont.), Hatchery releases of winter steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood
Year

1981

1981

1981

1981

1981

1981

1983

Stock

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Chambers Cr

Elochoman R

1983 1 Elochoman R
I

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Elochoman R

1983 Unknown

1983 Unknown

1983 Unknown

1983 Washougal R

Hatchery Life Stage Release Fish / Number
Date lb. Released

Release Site

Skamania Smolt 1 05/12/82 1 5.3 1 7,447 I Washougal R
I I I I I

Skamania

Skamania

Skamania

Skamariia

Skamania

Skamania

Skamania

Skamania

Skamania

Smolt 04/17/84 5.1 6,015 Washougal R

Smolt 04/17/84 5.2 6,167 Washougal R

Skamania 1 Smelt 1 04/17/84 I 5.2 I 6,235 I Washougal R
I I I I I

Skamania Smelt 04/18/84 5.4 6,467

Skamania Smolt 04/18/84 5.6 6,776

Skamania Smelt 04/18/84 5.6 5,746

Skamania Smolt 05/03/84 5.1 2,132

Washougal R ,

Washougal R

WashouPal R

WashouPal R

Skamania Smolt 1 05/01/84 1 4.9 1 5,728 1 Washougal R
I I I I I

Skamania

Skamania

Skamania

Smelt

Smolt

Non-
Smolt

05/02/84 4.9

05/02/84 5.1

05/3 l/83 396.0

5,285 Washougal R

6,151 Washougal R

6,336 Little Washougal
R

CWT Codes/
Fin Clip

‘ A D

AD

AD

AD

AD

AD

AD

AD

AD

AD

AD

AD

AD
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Table 3 (cont.). Hatchery releases of winter steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood

1983

Stock Hatchery

Washougal R Skamania

Life Stage Release Fish I Number
Date lb. Released

Non- 0513 l/83 396.0 6,336

1983 Washougal R - Skamania Smelt 04/16/84 4.8 18,869
WFINF

1983 Washougal R - Skamania Smelt 05/01/84 4.8 6,288
WFINF

1983 Washougal R - Skamania Smelt 05/01/84 4.8 6,288
WFINF

1983 Washougal R -
WFINF

Skamania Smelt 05107184 4.8 6,288

1984 Chambers Cr Skamania Smelt 04122185 7.1 4,040

1984 Chambers Cr Skamania Smolt 04122185 6.8 27,058

1984 Cowlitz R Skamania Smolt 05115185 8.4 9,858

1984 Cowlitz R Skamania Smolt 05115185 8.4 9,858

1984 Cowlitz R Skamania Smelt 05/15/85 9.3 8,035

1984 Elochoman R Beaver Creek Smolt 05/08/85 5.1 7,650

1984 Elochoman R Beaver Creek Smolt 05/09/85 5.1 7,395

1984 Elochoman R Beaver Creek Smolt 05/10/85 4.2 5,040

1984 Elochoman R Beaver Creek Smolt 05/10/85 5.3 1,325

1984 Elochoman R Beaver Creek Smelt 05115185 6.6 7,920

1984 I Washougal R I Skamania I Non- 1 05/15/85 I 10.1 I 1.697

Washougal R -
I

AD
WF/NF

Washougal R -
I

AD
WFINF
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Table 3 (cont.). Hatchery releases of winter steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood I Stock I Hatchery I Life Stage ReleaseI I Fish I

1984 E%i”” R - Skamania Smolt 04122185 5.5

1985 Cowlitz R Skamania Smelt 04/25/86 5.8

1985 1 Cowlitz R I Skamania 1 Smolt 1 05/08/86 1 5.3
I I I I I

1985 Cowlitz R Skamania Smelt 05/08/86 5.3 6,063 Washougal R

1985 Cowlitz R Skamania Smolt 05/08/86 5.3 6,694 Washougal R

1985 Cowlitz R Skamania Smelt 05/08/86 5.3 2,724 Washougal R

1985 WaF;g;,al R - Skamania Smolt 04/15/86 5.1 5,804 Washougal R

1985 Washougal R - Skamania Smelt 04115186 5.3
WF/NF

6,079
I

Washougal R

1985 I Washouaal R - I Skamania I Smolt 1 04116186 I 5.3

1985

WFINF-

Washougal R -
WFINF

Skamania Smolt 04116186  5.2

I I I I I

1985 I Washougal R - I Skamania I Smolt 1 04/17/86 I 5.1

1985 Washougal R - Skamania Smolt 04117186 5.1
WFINF

1985 Washougal R - Skamania Smolt 04/17/86 5.0
WFINF

1985 Washougal R - Skamania Smolt 04/18/86 5.2
WFINF

1 R e l e a s e  S i t ei;E;

4,292 Washougal R -
WFINF

3,254 1 Washougal R

3 , 0 0 0  1 Washougal R
I

5,973
I

Washougal R

5,988
I

W a s h o u g a l  R

5,712 Washougal R ,

4,452 Washougal R

5,810 Washougal R

5,980
I

Washougal R

CWT Codes/
Fin Clip

AD

AD

AD

AD

AD

,AD

‘AD

AD

AD

AD

~ AD

AD

AD

AD
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Table 3 (cont.). Hatchery releases of winter steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood

1985

Stock Hatchery Life Stage Release Fish I Number Release Site CWT Codes/
Date lb. Released Fin Clip

Washougal R - Skamania Smolt 04/18/86 5.2 6,874 Washougal R AD
WFINF

1985

1985

1985

1985

Washougal R - Skamania Smolt 04/14/86 4.3 4,300 Washougal R - AD
WFINF WFINF

Washougal R - Skamania Smelt 04114186 5.0 6,332 AD
WFINF

pF;hggal  R -

Washougal R - Skamania Smolt 04/15/86 4.3 4,300 Washougal R - AD
WFINF WFINF

Washougal R - Skamania Smolt 04/16/86 4.3 4,300 FF;hggal R - AD
WF/NF

1985

1985

1986

1986

1986

Washougal R - Skamania Smolt 04117186 4.3 4,470 Washougal R - AD
WFINF WFINF

Washougal R - Skamania Smolt 04/18/86 5.2 1,373 Washougal R - AD
WFINF WFINF

Washougal R - Skamania Non- OS/ 12186 83.0 53,286 Washougal R
WF/NF Smolt

Washougal R - Skamania Smelt 04/14/87 5.4 6,334 Washougal R AD
wF/NF I

Washougal R - Skamania Smelt 04/14/87 5.4 6,442 Washougal R AD
WFINF

1986 Washougal R - Skamania Smolt 04/14/87 5.4 7,085 Washougal R AD
WFINF

1986 Washougal R - Skamania Smolt 04/14/87 5.4 6,280 Washougal R AD
WFINF
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Table 3 (cont.). Hatchery releases of winter steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood I Stock

1986 Washougal R -
WFINF

1986 Washougal R -
WFfNF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

1986 Washougal R -
WFfNF

1986 Washougal R -
WFINF

1986 Washougal R -
WFINF

19861 WasEgalR-

Hatchery

Skamania

Life Stage Release Fish / Number Release Site CWT Codes/
Date lb. Released Fin Clip

Smolt 04/14/87 5.4 6,334 Washougal R AD

’ Skamania Smolt 04/14/87 5.4 6,901 Washougal R

Skamania Smolt 04/14/87 5.5 6,974 Washougal R

Skamania Smolt 04/15/87 5.5 6,969 Washougal R

Skamania Smolt 04115187 5.5 6,584 Washougal R
. .

Skamania
I

Smolt
I

04/15/87
I

5.3
I

6,614 I
Washougal R

Skamania
I

Smolt 1 04/15/87 ) 5.3 1 6,614 1 Washougal R

Skamania
I

Smolt 1 04/15/87 ( 5.3 ( 6,874 1 Washougal R

Skamania I Smolt ( 04/15/87 ( 5 . 4  I 6 ,809  ( W a s h o u g a l  R

Skamania I Smolt 1 04/20/87 ( 5.5 I 6,858 ( Washougal R

1986 Washougal R -
WFINF

Skamania Smolt 04/20/87 5.5 6,930 Washougal R

1986 Washougal R -
WFINF

Skamania Smolt 04120187 6.9 6,941 Washougal R

AD

AD

AD

AD

AD

AD

AD

AD

AD

AD

AD
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Table 3 (cont.). Hatchery releases of winter steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood

1986

1986

1986

1986

1986

1987

1987

1987

1987

1987

1987

Stock

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFfNF

Washougal R -
WFfNF

Washougai R -
WFfNF

Washougal R -
WF/ NF~-~~~

Washougal R -
WF/ NF

Hatchery

Skamania

Skamania

Skamania

&mania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Skamania

Life Stage Release Fish I Number Release Site CWT Codes/
Date lb. Released Fin Clip

Smolt 04/20/87 6.9 9,101 Washougal R AD

Smolt 04/20/87 5.6 7,375 Washougal R AD

Smolt 04/21/87 5.8 7,349 Washougal R AD

Smolt 04122187  6.0 7,446 Washougal R AD

Smolt 04122187 6.0 2,010 Washougal R AD

Non- 09/04/87 46.0 38,364 Washougal R AD
Smolt

Smolt 04/18/88 6.3 51,818 Washougal R AD

Smolt 04/19/88 6.3 30,001 Washougal R AD

Smolt 04/20/88 6.1 2,379 Washougal R AD
,

Smelt 04/2  l/88 6.1 3,599 Washougal R AD

Smolt 04/15/88 5.8 5 0 , 7 2 0  ;;fasgal R - AD

1987 Washougal R -
WFfNF

Skamania Smolt 04/16/88 6.3 7,276 W$/i;gal  R - AD
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Table 3 (cont.). Hatchery releases of winter steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood Stock

1987 Washougal R -
WFINF

1988 Washougal R -
WFINF

1988 Washougal R -
WFINF

1988 Washougal R -
WFINF

1988 Washougal R -
WFINF

1988 Washougal R -
WFINF

1988 Washougal R -
WFINF

1988
I

Washougal R -
wF/NF

1 Hatchery

Skamania

Life Stage Release Fish I Number
Date lb. Released

Smolt 04/18/88 5.9 29,505

Skamania I S m o l t ro4/21/89  r 5;- 1 ~~ 4 , 9 5 6

Skamania I Smolt 1 04/21/89 ( 6.0 1 6,030

Skamania I Smolt ( 05102189  1 5.6 1 8,400

Skamania Smelt 1 05103189  1 5.5 ( 7,755

Skamania Smolt 1 05103189  1 6.1 1 9,668

Skamania I Smolt ] 05103189  1 6.1 1 8,967

Skamania I Smolt 1 05/09/89 1 6.2 1 8,835

!&mania ( Smolt ( 05/09/89 IPm 6 . 2  I- 9 , 1 7 6

Skamania I Smolt ( 05/09/89 ( 6.0 1 924

Skamania
I

Smolt
I

04126189 1 6.2 1 64,418

Skamania I Smolt 1 04/15/90 1 5.2 1 1 1 9 , 5 0 1

Release Site

Washougal R -
WFfNF

1 Washougal R

CWT Codes/
Fin Clip

AD

AD

Washougal R I AD

Washougal R I AD

Washougal R I AD

Washougal R AD

i Washougal R I AD

Washougal R ADI
Washougal R II AD

Washougal R I AD
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Table 3 (cont.). Hatchery releases of winter steelhead into the Washougal River by brood year and, if marked, the coded wire tag codes.

Brood

1990

Stock Hatchery

Elochoman R Skamania

Life Stage Release Fish I Number
Date lb. Released

Smolt 04/18/91  5.0 1,200

1990 Elochoman R Skamania Smolt 0512519 1 4.9 1,380

1990 Elochoman R Skamania Smolt 05/25/91 4.6 2,796

1990 Elochoman R Skamania Smolt 0412519 1 5.8 12,100

1990 Elochoman R Skamania Smelt 0412919 1 4.7 17,000

1990 Elochoman R Skamania Smolt 0412919 1 4.8 22,300

1990 Elochoman R Skamania Smolt 04/30/9  1 4.5 15,900

1990 Elochoman R Skamania Smolt 04/30/91 4.5 15,700

1990 Elochoman R !&mania Smolt 04/30/91 5.4 3,580

1990 Elochoman R Skamania Smolt 04/46/g  1 4.5 22,300

1990 Elochoman R Skamania Smolt 05/07/9  1 4.2 17,000

Release Site

Washougal R -
WFfNF

F$FT$;gal  R -

WashougaI R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFfNF

E/hggal R -

Shzgd R -

z%!igd R -
Washougal R -
WFfNF

CWT Codes/
Fin Clip

AD

AD

AD

AD

,AD

AD

AD

AD

AD

AD

AD

Source: Terry Lovgren, WDW Stocking Database, 1991.

AD = Adipose clip.
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Table 4 (TD). Parasites and diseases isolated at Skamania Hatchery located on the Washougal
River.

Disease Tvpe Hatchen,

Bacterial Skamania

Bacterial Skamania

Bacterial Skamania

Bacterial Skamania

Parasite !&mania

Parasite Skamania

Parasite Skamania

Parasite Skamania

Viral Skamania

Specific Pathogen

Renibacterium salmonarium (BKD)

Flexibacter columnaris  (Columnaris)

Flexibacter cytophaga  (Coldwater)

Renibacterium salmonarium (BKD)

Hexamita sp.

Ichthyophthirius multiflis  (Ich)

Ichthyoboda  sp. (Costia)

Trichodinu  sp.

Infectious hematopoietic necrosis (IHN)

Disease history represents only pathogens isolated at this hatchery and not necessarily a disease
outbreak.

Source: WDW pathologist, Steve Roberts, 1991.
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WIND.RIVER  SUBBASIN

Spring Chinook

G E O G R A P H I C  L O C A T I O N

The Wind River is located in southwestern Washington and-enters the Columbia River above
Bonneville Dam at River Mile (RM) 154.5. The Wind River is about 30.5 miles long, drains about
225 square miles and lies within Skamania County. Much of the subbasin  is within the Gifford
Pinchot National Forest. Carson National Fish Hatchery is located at Tyee Springs (RM 18).

An Indian “in-lieu” fishing site has been set aside at the Wind River mouth in compensation for
tribal fishing grounds inundated by Bonneville Dam.

ORIGIN

Historically, Shipperd Falls at RM 2 is a series of falls approximately 40 feet high that blocked
spring chinook migration. Fulton (1968) indicated spring chinook spawning habitat was absent
below the falls and a native run did not exist.

The Wind River spring chinook are managed as a hatchery stock. Carson National Fish Hatchery
was constructed in 1938. Several early attempts were made to introduce spring chinook into the
Wind River. From 1938 - 1940 between 91,700 to 96,500 fish were released. The first three
groups of fish were eggs from spring chinook taken from the Clackamas River in Oregon.
Incubation and rearing of all groups was at Carson Hatchery. Apparently those efforts were not
successful, as no fish were observed returning as adults. The 7,600 fingerlings released in 1953
were from eggs provided by a Willamette River hatchery operated by the Fish Commission of
Oregon; however attempts were again unsuccessful (Zimmer, Wahle, and Maltzeff, 1963). In 1945,
an experimental transfer of 35,382 eggs from the Salmon River in Idaho was used to determine the
feasibility of a full production program which was scheduled to begin in 195 1 (WDF, 195 1).

In 1955, agencies of the Columbia River Fishery Development Program began a program to
introduce spring chinook to the Wind River. The program consisted of 1) construction of a ladder
at Shipperd Falls, 2) transfer of adult spring chinook to Carson National Fish Hatchery and 3)
rearing and releasing juvenile spring chinook into the Columbia River (WDW, 1990). The program
eventually began in 1958 and 1959 using spring chinook collected at Bonneville Dam for
broodstock. The release of 1,016,500 yearlings in 1960 and 260,700 yearlings in 1961 provided the
basis for establishment of a permanent program at Carson Hatchery (Howell et al. 1985).

DISTRIBUTION

In 1956, Shipperd Falls were laddered  permitting salmon access to the upper areas. The principal
spawning area in the Wind River is from the mouth of Paradise Creek at RM 25 downstream
approximately 10 miles.

PRODUCTION

Hatchery production is the dominant component in the Wind River although some natural production
also occurs.

Tables 1 and 2 describe the amount of spawning and rearing habitat by quality, available in the
Wind River. This data was derived from the Presence/Absence database of Northwest Power
Planning Council, 199 1.

WDF WIND RIVER I



Carrying capacity was estimated at 157,533 smelts based on the Northwest Power Planning
Council’s model. However, spring chinook production may be limited by steep gradients and low
summer flows.

The Wind River spring chinook natural spawn escapement from 1979  - 1990 return years averaged
305 with a low of 80 in 1982 and a peak of 2,352 in 1971. -Wind River natural escapement by age
and brood year is currently unavailable.

Carson Hatchery spring chinook returns from 1967 - 1984 brood years averaged 3,344 with a low of
222 for the 1972 brood and a peak of 9,939 for the 1971 brood. Carson Hatchery returns by age
and brood year are presented in Table 3.

Wind River tributary sport catch estimates between 1967 - 1989 brood years excluding 1977 - 1980
averaged 898 with only 1 caught for the 1976 brood and a peak catch of 2,859 for the 1973 brood.
Wind River tributary sport catches by age and brood year is listed in Table 4.

Wind River spring chinook tribal harvest from 1987 and 1990 return years were 9 and 29 fish,
respectively. Wind River tribal harvest by age and brood year is currently unavailable.

Carson Hatchery spring chinook tribal donations from 1986, 1987, and 1990 return years were
1,408, 617, and 7,691 fish, respectively. Carson Hatchery tribal donations by age and brood year is
currently unavailable.

The Wind River spring chinook total returns from 1968 - 1984 return years averaged 4,246
with a low of 265 in 1972 and a peak of 12,717 in 1971. Wind River total returns by age and brood
year is currently unavailable.

ADULT LIFE HISTORY

Run size. catch and escaDement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the Wind River origin spring chinook. Out-
of-subbasin harvest which includes ocean and Columbia River harvests has averaged about 15
percent (WDW, 1990). Based on tag recoveries and genetic stock identification studies, most Carson
spring chinook harvest occurs in freshwater. When Carson Hatchery is expected to achieve it’s
escapement goal, the Washington Department of Fisheries and the Yakima Indian Nation develop a
harvest plan for sharing the harvestable surplus between the recreational fishery and the Yakima
tribal members. Since 1970, sport fisheries have occurred annually except between 1980 - 1985.
The subbasin  recreational harvest rate averaged 20.8 percent from 1970 - 1990 return years
excluding 1980 - 1985 (LeFleur and Pettit, 1991). Columbia River sport and commercial fisheries
are managed to ensure attainment of hatchery egg-take requirements while minimizing other upriver
stock impacts.

Strays from other hatcheries are relatively uncommon. Table 5 lists Carson Hatchery origin spring
chinook stray coded wire tag recoveries beginning with the 1978 brood through to the 1988 brood,
and Table 6 lists the coded wire tags recovered within the Wind River subbasin  which originated
outside the Wind River subbasin.
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Time of Migration

Spring chinook destined for areas upstream of Bonneville Dam begin entering the Columbia River in
large numbers in mid-March. Counts peak at Bonneville Dam usually between April 20 and April 28
but can be earlier during abnormally low flow years or later during high run-off. Adults return to
the subbasin  from mid-May to mid-August (Howell et al., 1985).

SnawninP  Period

Peak of natural spawning in the Wind River occurs during the latter part of August. At Carson
Hatchery, spawning commences about August 10 and can extend to about September 7 (Howell et
al., 1985).

&awning Areas

The principle spawning area in the Wind River is from the mouth of Paradise Creek downstream
approximately 10 miles.

Age Comuosition

Age ranges from three-year-old jacks to six-year-old adults with four-year-olds or five-year-olds
usually the dominant age classes. Total age composition data is summarized in Tables 3 and 4.
Table 7 lists the age composition percentages by brood year for spring chinook returning to the
Carson Hatchery. The age composition percentages by brood year for spring chinook returning to
Wind River spawning grounds is currently unavailable.

The mean fork length by brood year, sex, and freshwaterocean rearing ages for Carson Hatchery
from 1977 - 1987 brood years are available in Tables 9 and 10. The mean fork length by brood
year, sex, and freshwater.ocean rearing ages for spring chinook returning to the Wind River
spawning grounds is currently unavailable.

Sex Ratio

Female spring chinook comprised 56 - 69 percent of the spring chinook returning to the Carson
Hatchery between 1979 - 1984 brood years. The percent females by brood year and
freshwater.ocean rearing ages for Carson Hatchery returns are presented in Table 9.
The percent females by brood year and freshwater.0cea.n  rearing ages of the Wind River natural
spawners is currently unavailable.

Fecundity

From 1968 - 1984, the number of eggs per female at Carson Hatchery ranged from 3,640 (1968) to
5,180 (1978) and averaged 4,300 (Howell et al.,1985).  Wind River natural spawn and Carson
Hatchery fecundity data by age and brood year is unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

No information is available on emergence on naturally produced fry. At Carson Hatchery, artificial
emergence of nearly “buttoned-up” fry occurs primarily in early January to February after exposure
to about 1,750 temperature units (Howell et al., 1985).

WDF WIND RIVER 3



Time. age and size at migration

Smolt migration to the Columbia estuary is rapid. Coded wire tagged yearlings released on May 3,
1979 from the Carson Hatchery had a median date of recovery in the estuary (Columbia River Mile
47) on May 12 and May 19, 1979 for beach and purse seine samples, respectively. The final
recoveries occurred on May 20, 1979 (Dawley et al., 1982),

Hatchery release information for the Wind River subbasin  by brood year is presented in Table 11.
Length data of natural spring chinook smolts from the Wind River is unavailable. The number of
natural juvenile spring chinook salmon that migrate from the Wind River is also unavailable.

Survival Rate

Hatchery egg-to-smolt survival is now about 90 percent. Previous problems with Bacterial Kidney
Disease reduced fry-to-smolt survival to 65 percent. In recent years, returning adults have been
injected with erythromycin and the disease appears to be under control. Smolt-to-adult survival for
Carson Hatchery spring chinook has averaged 0.3 percent (WDW, 1990). Survival rate has been
low ( < 0.1 percent) for coded wire tagged yearlings from Carson Hatchery (Howell et al., 1985).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Schreck et. al. (1986) compared the electrophoretic profile from their analysis to the historical
baseline data in Milner et al. (1983) in order to evaluate the genetic stability of the isozyme gene
frequencies over time. Based on Carson Hatchery samples, isozyme gene frequencies were
statistically different for three enzyme systems. The profiles of one of the dissimilar enzymes are
normally difficult to interpret and may not reflect actual genetic differentiation.

DISEASE

In 1987, infectious hematopoietic necrosis (IHN) was detected in 70 percent of the returning adults;
managers used only eggs from non-infected adults. A sample of adults tested positive for IHN in
1988, but the eggs were disinfected with iodophor and retained. The hatchery has subsequently not
reported any unusual losses (WDW, 1990).

Bacteria and parasitic diseases found in the Carson Hatchery are listed in Table 12.
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Table 1 (HB-1). Estimated amount of rearing and spawning habitat, by quality, of the Wind River
spring chinook production area;

Dis tance/Area Excel lent  Good-  Fair” Poor” Unknown- Total Confidence

Miles (%) 00 22 14 64 30

Acres (%) 00 27 14 59 135.3

’ Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC , 199 1.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Wind River spring chinook
production area.

Distance/Area Excellent Good Faif Poor’ Unknown Total Confidence

Miles (%) 00 00 39 61 2.8

Acres (%) 00 00 40 60 4.6

’ Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.
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Table 3 (RH). Total hatchery returns of spring chinook to the Wind River subbasin  by brood year.

Total Age

Brood
YMl-

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3

184

952

49

101

384

10

288

22

12

4

32

3

21

9

79

53

48

7

72

118

7

4

2,580

4,123

1,022

905

4,530

161

2,907

598

2,328

606

901

1,085

1,072

1,274

3,591

2,664

2,116

252

1,883

2,578

5 -6

2,469 0

1,066 13

261 0

265 24

5,025 0

46 5

2,361 0

209 0

2,730 35

1,609 0

550 0

1,413 11

789 0

1,090 0

1,536 0

1,638 0

1,786 8

287 0

361

Total

5,233

6,154

1,332

1,295

9,939

222

5,556

829

5,105

2,219

1,483

2,512

1,882

2,373

5,206

4,355

3,958

546

Adult
Total

5,049

5,202

1,283

1,194

9,555

212

5,268

807

5,093

2,215

1,451

2,509

1,861

2,364

5,127

4,302

3,910

539

Age based on scale reading analysis by USF&WS.

Carson Hatchery returns excludes tribal donations.
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Table 4 (RS). Total sport catches of spring-chinook in the Wind River subbasin  by brood year.

Total Age

Age composition prior to 1986 return year is possibly a product of extrapolation using the hatchery
age composition. Age composition since 1986 brood is from analysis of scales taken during
sport fishery sampling.

No sport fishery occurred from 1980 through 1985.
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Table 5 (RJ3). Total returns of spring chinook to the Wind River subbasin  by brood year.

Total Age

Age based on scale reading analysis.
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Table 5 (AE). Emigration of coded wire tagged spring chinook from the Wind River subbasin.

Hatchery/Release Recovery site, Run Year(s) Recovery Method Number Sampled Number Total Number
Site Recovered Estimated,

(PSMFC)

Carson, NFH Little White Salmon, 1982 Hatchery 2,544 3 3

Carson, NFH Little White Salmon, 1982 Hatchery 2,544 1 1

Carson, NFH Little White Salmon, 1983 Hatchery 2,608 12 12

Carson, NFH Little White Salmon, 1983 Hatchery 2,608 3 3

Carson, NFH Little White Salmon, 1985 Hatchery 1,357 2 2

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 2 2,

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 2 2’

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 2 2

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 4 4

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 2 2

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 4 4

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 1 1

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 1 1

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 1 ‘1

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 1 1

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 2 2

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 5 ,5

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 1 1

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 2 2

Carson, NFH Little White Salmon, 1986 Hatchery 1,144 3 3
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Table 5. (cont.) Emigration of coded wire tagged spring chinook from the Wind River subbasin.

Hatchery/Release Recovery site, Run Year(s) Recovery Method Number Sampled Number Total Number
Site Recovered Estimated,

(PSMFC)

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 1 1

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 1 1

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 1 1

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 1 1

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 2 2

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 3 3,

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 1 1’

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 2 2

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 3 3

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 2 2

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 4 4

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 1 1

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 1 1

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 2 i2

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 2 2

Carson, NFH Little White Salmon, 1987 Hatchery 4,566 2 2

Carson, NFH Little White Salmon, 1989 Hatchery 1,887 1 ,l

Carson, NFH Little White Salmon, 1989 Hatchery 1,887 1 1

Carson, NFH Little White Salmon, 1989 Hatchery 1,887 1 1

Carson, NFH Little White Salmon, 1990 Hatchery 2,362 1 1

WDF WIND RIVER 10



Table 5. (cont.) Emigration of coded wire tagged spring chinook from the Wind River subbasin.

Hatchery/Release
Site

Recovery site, Run Year(s) Recovery Method Number Sampled Number Total Number
Recovered Estimated,

(PSMFC)

Carson, NFH Little White Salmon, 1990 Hatchery 2,362 1 1

Based on the following tag codes: 05-04-37, 05-04-38, 05-09-25, 05-08-58, 05-08-59, 05-08-61, 05-08-62, 05-08-63, 05-09-16,
05-09-17, 05-09-18, 05-09-19, 05-09-20, 05-09-22, 05-09-24, 05-09-25, 05-09-26, 05-09-27, 05-l l-53, 05-l l-54, 05-l l-56,
05-l l-57, 05-I l-58, 05-l l-59, 05-I l-60, 05-l l-61, 05-l l-63, 05-12-16, 05-12-18, 05-12-21, 05-12-22, 05-18-14, 05-18-26,
05-18-28, 05-18-25, and 05-18-29.
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Table 6 (AI). Immigration of coded wire tagged spring chinook into the Wind River subbasin.

Hatchery/Release Site Recovery site, Recovery Method Number Sampled
Run Year(s)

Leavenworth Hatchery Carson, 1983 Hatchery 2,494

Little White Salmon Hatchery Carson, 1987 Hatchery 4,378

Based on the following tag codes: 03-52-02, and OS- 14-37.

Number
Recovered

1

1

Total Number
Estimated,
(PSMFC)

1

1

Beginning with the 1978 brood.
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Table 7 (AC). Age composition percentage -(freshwater.ocean) by brood year for spring chinook
returning to the Carson National Fish Hatchery.

Age Composition (%)

Brood
YtXlI

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

N 2.1 2 . 2 2.3 2.4

15.50 6 7 . 0 0 17.30 0.20

3.70 76.70 19.60 0

7.80 69.90 20.50 1.90

3.80 46.10 50.10 0

4.50 72.50 20.70 2.30

5.20 52.30 42.50 0

2.70 72.10 25.20 0

0.20 45.60 53.50 0.70

0.20 27.30 72.50 0

153 2.20 60.80 37.10 0

624 0.10 43.20 56.30 0.40

406 1.10 57.00 41.90 0

355 0.40 53.70 45.90 0

606 1.50 69.00 29.50 0

715 1.20 61.20 37.60 0

779 1.20 53.50 45.10 0.20

136 1.30 46.20 52.60 0

615 3.10 81.30 15.60 0

Age based on scale reading analysis by USF&WS.
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Table 8 (AS). Percent females by brood year and age class (freshwater.ocean) for spring chinook
returning to the Carson National Fish Hatchery.

Females (%)

Age based on scale reading analysis by USF&WS.
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Table 9 (AL-a). Mean fork length by brood year and age class (freshwater.ocean) for female spring
chinook returning to Carson National Fish Hatchery.

Mean Fork Length (cm)

1979 76 89

N 206 74

St. Dev. 3.1 4.5

1980 77 91

N 168 45

St. Dev. 3.1 3.8

1981 76 89

N 197 142

St. Dev. 3.4 4.07

1982 76 88

N 267 149

St. Dev. 3.2 4.06

1983 75 87 92

N 233 263 1

St. Dev. 3.53 4 ---
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Table 9 (cont.) Mean fork length by brood year and age class (freshwater.ocean) for female spring
chinook returning to Carson National Fish Hatchery.

Brood 2.1 .2.2 2.3 2.4_
Y&-U

_

1984 76 89

N 42 38

St. Dev. 3.85 3.71

1985 74 87

N 289 58

St. Dev. 3.61 5.24

1986 75

N

St. Dev.

1987

518

3.34

N I

St. Dev.

Age based on scale reading analysis.
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Table 10 (AL-b). Mean fork length by brood year and age class (freshwater.ocean) for male spring
chinook returning to the Carson National Fish Hatchery.

Mean Fork Length (cm)

Brood
YGil-

1977

N

St. Dev.

1978

N

St. Dev.

N

St. Dev.

1980

N

,St. Dev.

1981

N

St. Dev.

1982

N

St. Dev.

1983

N

St. Dev.

55 79 93

5 181 113

6.1 4.12 5.37

52 78 93 108

6 105 170 1

5.61 4.17 6.25 ---
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Table 10 (cont.) Mean fork length by brood year and age class (freshwater.ocean) for male spring
chinook returning to the Carson National Fish Hatchery.

Brood 2.1
YEU

1984 61

N 1

St. Dev. ---

1985 49

N 18

St. Dev. 3.39

1986 53

N 29

St. Dev. 3.4

1987 50

N 2

St. Dev. 9.19

Age based on scale reading analysis.

2.2 2.3 2.4_

74 95

19 36

6.8 7.14

76 92

201 49

4.58 6.2

77

260

4.28
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Hatchery releases of spring chinook salmon into the Wind River subbasin  sorted by brood year, hatchery and life stage.Table 11 (TR).

Brood
Year
1970
1974
1974
1974
1974
1974
1974
1974
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1976
1977
1977
1977
1977
1977
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1979
1979
1979
1979
1980
1980
1980
1981
1981
1982
1982
1982
1982
1982
1982
1982
1982
1982

stock Hatchery

UNKNOWN STOCK CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NM) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
UIND R (CARSON NFH) CARSON NF HATCHERY
ABERNATHY CREEK CARSON IF HATCHERY
WIND R (CARSON NFH) CARSON IF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
UNKNOWN-STOCK CARSON NF HATCHERY
UIND R (CARSON NFH) CARSON NF HATCHERY
WIND R &ARSON NFHj CARSON NF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
UNKNDUN STOCK CARSON IF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
MIXED COLUMBIA CARSON NF HATCHERY
MIXED COLLIMBIA CARSON NF HATCHERY
UNKNMJN STDCK CARSON IF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
UNKNCMN STOCK CARSON NF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
UNKNDUN STOCK CARSON NF HATCHERY
UNKNOWN STOCK CARSON NF HATCHERY
UIND R (CARSON NFH) CARSDN NF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
UIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
UIND R (CARSON NFH) CARSON NF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
UIND R (CARSON NFH) CARSON NF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
UIND R (CARSON NFH) CARSON NF HATCHERY
ABERNATHY CREEK CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
UINO R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY

Life
Stage
smo1t
Fingr
Fingr
smo1t
Smelt
slwstt
Smelt
snw1t
Fingr
Fingr
PreSm
smo1t
smdt
smott
smo1t
snw1t
Sfnolt
smo1t
slno1t
smo1t
Snwtt
Slnott
smdt
smo1t
Fingr
PreSm
PreSm
slno1t
smo1t
Smelt
slno1t
smo1t
smo1t
snlo1t
slldt
smo1t
smott
snlo1t
smo1t
smo1t
smo1t
Smelt
smo1t
slrdt
slnott
snlo1t
smott
slno1t
smott
Smelt
sllntt
smo1t
smo1t
smo1t
molt

Release
Date 1
04/23/R
10/15/7!3
10;15/75
03/17/76
03; 17; 76
04/19/76
04/19/76
04/19/76
09/15/76
09/15/76
09/15/76
03/15/77
03/15/77
03/15/77
04/29/77
04/29/77
04/29/77
05/29/77
05/05/78
05/01/79
05/01/79
05/03/79
05/03/79
05/07/79
IO/lb/79
10/16/79
10/18/79
04/02/80
04/02/80
04/28/80
04/30/80
04;30;80
04/30/80
04/30/80
05/12/80
05/12/80
05/12/80
03/24/81
03/24/81
04/15/81
D4/15/81
04/07/82
04/10/82
04/15/82
04/15/83
04/15/83
04;12;84
04/12/84
04/13/84
04/13/84
04/13/84
04;13/a4
04/13/84
04/13/84
04/13/84

Release
Date 2

04/23/72
10/15/75
lO/l5/75
03/17/76
03/ 17/76
04/19/76
04/19/76
04/19/76
09/B/76
09/15/76
09/15/76
03/15/77
03/15/77
03/15/77
04/29/77
04/29/77
04/29/77
05/29/77
OS/OS/78
05/01/79
05/01/79
05/03/79
05/07/79
05/07/79
10/18/79
10/16/79
10/18/79
04/02/80
04/28/80
04/28/80
04/30/80
04/30/80
04/30/80
04/30/80
05/12/80
05/12/80
05/12/80
03/24/81
03/24/81
04/15/81
04/15/81
04/15/82
04/10/82
04;15;82
04/15/83
04/15/83
04/12/84
04/12/84
04/13/84
04/13/84
04/I3/84
04/13/84
04/I3/84
04/13/B4
04/13/84

Fish
/lb.

:t
36
19
19

::
19
45

t :
:;
22

:tl
1x
17

20
16
16

:i
Z8
23
23

:8
19
19

::
24
25
25

:;

:I:
19
20
20

1 8
18
18
18
18
18
18

Number
Released
1409370
94800
102700
50663

1100769
46736

1040148
53095
89833
133632
29602
94519

1316212
1398705
97886

1157063
159199

1414148
2753175

40963
4051

45084
1746801
1746731
460800
378950
81850

245854
2362652
2295207

82098
4049

88848
3414

37499
7051

44550
442835
442835

2156077
2156077
2578650

98990
2578650
1722080
1722080
2017670
2017670

18172
1580

19401
396

19001
1124

18859

Release Site CUT Code

WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RI VER i29.00231
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023j
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER i29.8023j
WIND RIVER (29.0023)
UIND RIVER (29.0023)
UtND  RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND  RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER i29.0023j
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER i29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
UIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)

UNTAGGED
141502
UNTAGGED
140203
UNTAGGED
140103
UNTAGGED
UNTAGGED
140303
UNTAGGED
UNTAGGED
141111
UNTAGGED
UNTAGGED
141211
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
LBGN
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
050437
UNTAGGED
050438
UNTAGGED
035702
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
050858
UNTAGGED
050859
UNTAGGED
050860
UNTAGGED
05oB61



Table 11 (cont.). Hatchery releases of spring chinook salmon  into the Wind River subbasin  sorted by brood year, hatchery and life stage.

Brood Stock Hatchery
Year
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983

life

b/IN0  R (CARSON NW)
WIND R (CARSON NFH)
UIND R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
UIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
b/IN0 R (CARSON NFH)
UIND R (CARSON NFH)
UlND R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
UINO R (CARSON NFH)
UIND R (CARSON NFH)
UIND R (CARSON NFH)
UIND R (CARSON NFH)
UlNO R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
UIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UIND R (CARSON NFH)
ABERNATHY CREEK
ABERNATHY CREEK
WIND R (CARSON NFH)
ABERNATHY CREEK
UlNO R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
LUND R (CARSON NFH)
UlNO  R (CARSON NFH)
UIND R (CARSON NFH)
WIND R (CARSON NFH)
UIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
b/IN0 R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UlNO R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
UINO R (CARSON NFH)

CARSON IF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON IF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSDN NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON IF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON IF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON IF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON IF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON IF HATCHERY

Release
Date 1

04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/L%
04/13/84
04/13/84
04/13/84
04/13/84
04/13/w@
04/13/84
04/13/84
04/13/w@
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
06/18/84
06/20/84
02/13/85
02/15/85
04/11/85
04/11/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
D4/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
D4/15/85
D4/15/85
04/15/85
04/15/85
04/15/85
04/15/85

Release
Date 2

04/13/84
04/13/84
04/13/84
D4/13/84
04/13/84
04/13/84
04/13/M
04/13/84
04/13/84
04/13/84
04/13/a4
04/13/w+
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/04
04/13/04
04/13/84
04/13/84
04/13/84
04/13/a4
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
04/13/84
06/18/84
06/20/84
02/15/85
02/15/05
04/11/85
04/11/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85

Fish Number Release Site CUT Code
/lb. Released

583
19148
695

19471
197

28462
1063

28555
672

29160
387

UINO RIVER (29.0023)
WIND RIVER (29.0023)
UINO  RIVER (29.0023)
UINO  RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND  RIVER (29.0023)
WIND  RIVER (29.0023)
UIND  RIVER (29.0023)
UIND  RIVER (29.0023)
WIND RIVER (29.0023)
WIND  RIVER (29.0023)
WIND  RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)

UNTAGGED
050862
UNTAGGED
050863
UNTAGGED
050916

28637
1193

28601
377

28275
577

29132
595

29519

29%
209

29584
390

Fingr
Finer
smoit
smo1t
smo1t
smott
smott
smott
molt
sfdt
smott
smo1t
Smelt
smott
smott
smott
smott
smott
smott
smott
molt
smott
smott
smo1t

18
18
18
17
17

15

1:
18

:x

::

1:
18
19

:8
19
18

:x

1x
18
17
17

1x
99
100

:5

:5
17

1:
18
19
19

;T
17
17

i5
16
16
17
17
18
18

29498
89

29301
507

395598
868890
80046
65668

847040
847000
17384
1110

14053
1737

WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER i29.0023j
UINO RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
TROUT CR (29.0075)
TROUT CR (29.0075)
UIND  RIVER (29.0023)
UIND  RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
UINO RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
UINO RIVER (29.0023)
UINO  RIVER (29.0023)
WIND RIVER (29.0023)
UINO RIVER (29.0023)
UINO RIVER (29.0023)
UINO RIVER (29.0023)
MN0 RIVER (29.0023)
UINO RIVER (29.0023)
UlND RIVER (29.0023)
WIND RIVER (29.0023)

14175
1317

16377
1328

11618
676

12411
318

25701
9342
19737
6996

23967
9343
25254
8547

UNTAGGED
050917
UNTAGGED
050918
UNTAGGED
050919
UNTAGGED
050920
UNTAGGED
050921
UNTAGGED
050922
UNTAGGED
050923
UNTAGGED
050924
UNTAGGED
050925
UNTAGGED
050926
UNTAGGED
050927
UNTAGGED
UNTAGGED
UNTAGGED
U N T A G G E D
UNTAGGED
UNTAGGED
UNTAGGED
051153
UNTAGGED
051154
UNTAGGED
OS1155
UNTAGGED
051156
UNTAGGED
051157
UNTAGGED
051158
UNTAGGED
051159
UNTAGGED
051160
UNTAGGED
051161
UNTAGGED
051162
UNTAGGED



Table 11 (cont.). Hatchery releases of spring chinook satmon  into the Wind River subbasin  sorted by brood year, hatchery and life stage.

Brood
Year
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1984
1984
1984
1984
1984
1984

stock Hatchery Release
Date 2
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85

Fish Number Release Site CUT Code
/lb. Released

13013

04jl5;85
04/15/85
04/15/85
04f wa5
04/15/85
D4/15/85
04/15/85
04/15/85
04/15/85
04f i5fa5
04/15/85
04/15/85
03/06/86
03/06/86
04/15/86

16507
15011
19057
20988
22328
21416
23445
20732
21658
19437
21576
18706
7279

16302
7750

WIND RIVER (29.0023)
UINO RIVER (29.0023)
UINO RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UINO RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)

1037335
1037335

04/15/a6
04/15/a6

051163
UNTAGGED
051216
UNTAGGED
051217
UNTAGGED
051218
UNTAGGED
051219
UNTAGGED
051220
UNTAGGED
051221
UNTAGGED
051222
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
051608

1984
1984
1984
1984
19a4
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984

WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UIND R CARSON NFRj
UINO R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
ABERNATHY CREEK
UINO R (CARSON NFH)
UIND R (CARSON NFH)
ABERNATHY CREEK
UINO  R (CARSON NFH)
WIND R (CARSON NFH)
UINO  R (CARSON NFH)
UINO R (CARSON NFH)
UIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFHI
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
UIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
UIND R icARSoN NFHj
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
UINO R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)

CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON IF HATCHERY
CARSON IF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON IF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON IF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON IF HATCHERY

Life
Stage
Smolt
smo1t
molt
Smelt
Smelt
Smlt
Smelt
molt
Smlt
molt
molt
smott
smott
smo1t
Smelt
smott
smo1t
smo1t
Slnolt
smo1t
smo1t
Smlt
smott
Smelt
molt
Smlt
smo1t
Smlt
smo1t
molt
molt
molt
molt
Smelt
molt
molt
snwtt
molt

Release
Date 1
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
04/15/85
D4/15/85
03/06/86
03/06/86
04/15/86
04/15/86
04/15/a6
04/15/a6
04/15/86
04/15/a6
04/15/86
04/15/86
04/15/a6
04/15/a6
04/15/a6
04/15/a6
04/15/a6
04/15/a6
04/15/a6
04/15/86
04/15/86
04/15/a6
04/15/86
04/15/a6
04/15/a6
04/15/86
04/15/86
04/15/86
04/15/86
04/15/86
04/15/86
04/15/86
04/15/86
04/15/86
D4/15/86
04/15/86
04/15/86
04/15/86
04/15/86

04j15ja6
04/15/a6
04/15/a6
04/15/86
04/15/a6
04/15/a6
04/15/86
04/15/a6
04/15/86
04/15/a6

16

:"7
17

:3

::

:3
16
16

;3
16
16

1:
25
25

18

18
20

:i
20
19
19

:Fl
20
20
20
20

:8

:t
19
19
20
20
20
20
20
20
20
20
19
19
19
19
19

443000
443000
17009
1828

la438
435

18259
326

16270
2094
15804
1319

04/15/a6
04/15/86
Obj15ja6
04/15/a6
04/15/86
04/15/86
04/15/86
04/15/a6
04/15/a6
04/15/86
04/15/a6
04/15/86
04/15/86
04/15/a6
04/15/a6

16398
1504

26403
9028

25233
10537
22900

1984
1984
1984
1984
1984

25460
22602
24579
20288
28912
21631
27826
23190

1984
1984

10000
24804

1984
1984
.I984
1984
1984
1984
1984

smott
smo1t
molt
molt
molt
snw1t
molt
molt
Smelt
smo1t
smott
smott
smo1t
molt
smo1t
molt
molt

04/15/86
04/15/a6
04j15;a6
04/15/l%
04/15/a6
04/15/a6
04/15/86

8184
24627
27145
23715
26656
26417
9245
25866

WIND RIVER (29.0023)
UIND RIVER (29.0023)
UINO  RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER i29.0023j
UIND  RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.00231
UINO RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UINO RIVER (29.0023)
UINO RIVER i29.0023)
UINO RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND  RIVER (29.0023)
UINO  RIVER (29.0023)
WIND RIVER (29.0023)

UNTAGGED
051609
UNTAGGED
051610
UNTAGGED
051611
UNTAGGED
051612
UNTAGGED
051613
UNTAGGED
051614
UNTAGGED
051615
UNTAGGED
051616
UNTAGGED
051617
UNTAGGED
051618
UNTAGGED
051619
UNTAGGED
051620
UNTAGGED
051621
UNTAGGED
051622
UNTAGGED
051623
UNTAGGED
051624
UNTAGGED
051625



Table 11 (cont.). Hatchery releases of spring chinook salmon into the Uind  River subbasin  sorted by brood year, hatchery and life stage.

Brood
Year
1984
1984
1984
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1986
1986
1986
1986
1986
1986
1987
1987
1987
1987

Stock Hatchery

UINO R (CARSON NFH)
WIND R (CARSON NFH)
ABERNATHY CREEK
ABERNATHY CREEK
ABERNATHY CREEK
ABERNATHY CREEK
UIND  R (CARSON NFH)
ABERNATHY CREEK
ABERNATHY CREEK
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R ~CARSOR NFR)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFHI
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
UIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UIND  R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R &ARSON NFH)
WIND R (CARSON NFH)
UIND R (CARSON NFH)
UINO R (CARSON NFH)
ABERNATHY CREEK
WIND R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO  R (CARSON NFH)
UINO R (CARSON NFH)
WIND R (CARSON NFH)
WIND R (CARSON NFH)
UINO R (CARSON NFH)

CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY
CARSON IF HATCHERY
CARSON NF HATCHERY
CARSON NF HATCHERY Smelt
CARSON NF HATCHERY molt
CARSON NF HATCHERY molt
CARSON NF HATCHERY molt
CARSON NF HATCHERY smo1t
CARSON NF HATCHERY smo1t
CARSON NF HATCHERY Smelt
CARSON NF HATCHERY molt
CARSON NF HATCHERY molt
CARSON NF HATCHERY smott
CARSON NF HATCHERY molt
CARSON NF HATCHERY smott
CARSON NF HATCHERY smott
CARSON NF HATCHERY Smelt
CARSON NF HATCHERY smott
CARSON NF HATCHERY smott
CARSON NF HATCHERY Smelt
CARSON NF HATCHERY smo1t
CARSON NF HATCHERY sm1t
CARSON NF HATCHERY smo1t
CARSON NF HATCHERY molt
CARSON NF HATCHERY Smlt
CARSON NF HATCHERY Smelt
CARSON NF HATCHERY smo1t
CARSON NF HATCHERY molt
CARSON NF HATCHERY Sn!olt
CARSON NF HATCHERY molt
CARSON IF HATCHERY molt
CARSON NF HATCHERY smo1t
CARSON IF HATCHERY smo1t
CARSON NF HATCHERY smo1t
CARSON NF HATCHERY smo1t
CARSON NF HATCHERY smo1t
CARSON NF HATCHERY molt
CARSON NF HATCHERY smo1t
CARSON NF HATCHERY smo1t
CARSON IF HATCHERY molt
CARSON NF HATCHERY Fingr
CARSON NF HATCHERY Fingr
CARSON NF HATCHERY Smelt
CARSON NF HATCHERY Smelt
CARSON NF HATCHERY molt
CARSON NF HATCHERY Smelt
CARSON NF HATCHERY EmFry
CARSON NF HATCHERY FeFry
CARSON NF HATCHERY Fingr
CARSON NF HATCHERY Finar

Life
Stage
molt
Smelt
Snwlt
Fingr
Fingr
Fingr
PreSm
PreSm

Release Release
Date 1 Date 2

04/15/86 04/15/a6
04/15/86 04/15/86
04/15/86 04/15/86
06/25/86 06/25/86
06/25/86 06/25/86
06/23/I% 06/23/86
11/26/86 11/26/86
11/26/86 11/26/a6
04/10/87 04fw87
04/15/87 04fw87
04fl5f87 04fl5f87
04fl5f87 04fl5f87
04fl5f87 04/15/87
04/15/87 04flw87
04fl5f87 04fl5f87
04fl5f87 04f15f87
04/15/87 04/15/87
04/15/87 D4/15/87
04fl5f87 04/15/87
04/15/87 04fw87
04/15/87 04fw87
04/15/87 04fl5f87
04/15/87 04fl5f87
04/15f87
04jl5j87

04fl5f87
04flw87

04/15/87 04/15f87
04/15/87 04/15/87
04/15/87 04/15/87
04/15/87 04fl5f87
04/15/87 04fw87
04/15/87
04j15;87

04fl5f87
04/15/87

04/15/87 04/15/87
04/15/87 04f15f87
04/15/87 04/15/07
04fl5f87 04/15/87
04/15/87 D4/15/87
04/15/87 04/15/87
04/15/87 04/15f87
04/15/87 04/15/87
04/15/87 04/15/87
04fl5f87 04fw87
04/15/87
04;15;87

04/15/87
04/15/87

04/15/87 04/15/87
06/12/87 06/12/87
06/12/87 06/15/87
04/14/88 04/14/88
04/14/88 04/14/8a
04/15/88 04/15/aa
04/15/88 04/15/8a
01/21/88 o1/21/aa
01/21/a8
07;12;88

01/21/8a
07/12/88

07/12/88 07/12/88

Fish Number Release Site CWT Code
/lb. Released

19
19
19

iz
102

i;
19

18
19

:97

:97
19
18
la

:x
la
18
la

1x

1:
18

::
la

:x

ii

:B
17
17

la7
18
la

1::
103
19

18
19

1296
1296
66
66

10412
1334124
1334124
80000
80000
140000
185000
185000

1627013
26345
33258
28158
31220
27250
31400
26194
33441
26971
32425
28368
30827
26996
12730
28812
10825
27051
12849
28450
11332
27878
12181
29035
10281
16691
2888
19070

539
18842

18::
1185

18931
765

WIND RIVER (29.0023)
UINO  RIVER (29.0023)
WIND RIVER (29.0023)
PANTHER CR (29.0040)
TROUT CR (29.00751
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
UIND RIVER (29.0023)
UINO  RIVER (29.0023)
UINO RIVER (29.0023)
WIND RIVER (29.00231
UIND  RIVER (29.0023)
UIND RIVER (29.0023)
UIND RIVER i29.0023j
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UINO RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND  RIVER (29.0023)
WIND RIVER (29.0023)

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
D51813
UNTAGGED
051814
UNTAGGED
051815
UNTAGGED
051816
UNTAGGED
051817
UNTAGGED
051818
UNTAGGED
051819
UNTAGGE"
051820 "
UNTAGGED
051821
UNTAGGED
051822
UNTAGGED
051823
UNTAGGED
051824

WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER i29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UINO  RIVER (29.00231
WIND RIVER (29.00231 U N T A G G E D

051825
UNTAGGED
051826
UNTAGGED
051827
UNTAGGED
051828
UNTAGGED
051829

UIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER i29.0023j
WIND RIVER (29.00231
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UINO  RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
TROUT CR (29.0075)
TROUT CR (29.0075)
WIND RIVER (29.0023)

UNTAGGED
051830
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGEn
UNTAGGED
UNTAGGEn

WIND RIVER i29.0023j UNTAGGE;;
WIND RIVER (29.0023) UNTAGGED
WIND RIVER (29.0023) UNTAGGED
WIND RIVER (29.0023) UNTAGGED
UINO  RIVER (29.0023) UNTAGGEn

18690
724

65000
80000

833420
833420
1122800
1122800
206610
206610
237995
237995

WIND RIVER (29.0023)
UINO  RIVER (29.0023)



Table 11 (cont.). Hatchery releases of spring chinook salmon into the Vinci  River subbasin  sorted by brood year, hatchery & life stage - CONTINUED.

Brood
Year
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988

stock Hatchery

WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
UIND R (CARSON NFH) CARSON NF HATCHERY
UINO R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
UINO R (CARSON NFH) CARSON NF HATCHERY
UIND R (CARSON NFHI CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
UIND R (CARSON NFH) CARSON NF HATCHERY
WIND R (CARSON NFH) CARSON NF HATCHERY
UINO R (CARSON NFH) CARSON IF HATCHERY

Life
Stage
Fingr
Fingr
smo1t
smo1t
smott
snlo1t
Slnolt
Smelt
EmFry
EmFry
Smelt
smo1t
smo1t
smott

Release Release
Date 1 Date 2

07/13/88
07;13;88

07/13/88
07/13/88

04/19/89 04/19/89
04/19/89 04/27/89
04/20/89 04f2of89
04/20/89 04f2of89
04/20/89 04/20/89
04/27/89 04/27/89
01/13/89 olft3f89
01/13/89 olfl3f89
04/12/90 04/12/9D
04/12/90 04/12/90
04/13/90 04/13/90
04/13/90 04/13/90

Fish Number
/lb. Released

75 173197
75 173197
18 437998
18 1983639
la 328890
18 677008
18 439743
la 100000

1260 307000
1260 307000

19 22877
19 1029764

Release Site

WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
HIND RIVER i29.0023j
WIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND  RIVER (29.0023)
WIND RIVER i29.0023j
WIND RIVER (29.0023)
UIND RIVER (29.0023)
WIND RIVER (29.0023)
WIND RIVER (29.0023)
UIND RIVER i29.0023j

CUT Code

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
052219
UNTAGGED
052220
UNTAGGED



Table 12 (TD). Parasites and diseases of spring chinook at the Carson National Fish Hatchery s

Disease type Hatchery Specific Pathogen

Bacteria Carson NFH

Bacteria Carson NFH

Bacteria Carson NFH

Parasite Carson NFH

Parasite Carson NFH

Parasite Carson NFH

Parasite Carson NFH

Parasite Carson NFH

Aeromonas  salmonicida (Furunculosis)

Renibacteruim salmoninarum a

Myxobacteria

Ichytyobodo

Epistylis

Ambiphrya

Ceratomyxa Shasta

Qstidicola stigmatura

Parasite

Virus

Virus

Carson NFH

Carson NFH

Carson NFH

Hexamita

EIBS

IHN

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.

* This disease occurred at the hatchery prior to 1981, but has not recurred since.

WDF WIND RIVER 24



REFERENCES

Dawley, E. R. Ledgerwood, T. Blahm, and A. Jensen. 1982. Migrational characteristics of
juvenile salmonids entering the Columbia River estuary in 1981. National Marine Fisheries
Service.

Fulton, L. A. 1970. Spawning areas and abundance of steelhead trout and coho,  sockeye and chum
salmon in the Columbia River Basin - past and present. National Marine Fisheries Service.
Spec.  Sci. Rep. # 618.

Howell, P. J., K. Jones, D. Scarnecchia, L. LaVoy, W. Kendra, and D. Ortmann. 1985. Stock
Assessment of Columbia River Anadromous Salmonids, Volumes I & II. Final Report of
Oregon Department of Fish and Wildlife, Washington Department of Fisheries, Washington
Department of Game, and Idaho Department of Fish and Game (Project 83-335, Contract
DE-AI79-84BP12737)  to Bonneville Power Administration, Portland, Oregon.

LeFleur, C., and R. Pettit. 1991. Run size forecast for adult spring chinook salmon in Washington
tributaries above Bonneville Dam, 1991. Washington Department of Fisheries, Columbia
River Laboratory Progress Report # 91-5.

Schreck, C.B., H.W. Li, R.C. Hjort, and C.S. Sharpe. 1986. Stock identification of Columbia
River chinook salmon and steelhead trout. Final Report. Oregon Cooperative Fisheries
Unit, Oregon State University (Project 83-451, Agreement DE-A179-83 BP 13499) to
Bonneville Power Administration, Portland, Oregon.

Washington Department of Fisheries. 195 1. Lower Columbia River fisheries development
program. Wind River area, Washington. Washington Department of Fisheries and U. S.
Fish and Wildlife Service.

Washington Department of Wildlife. 1990. Wind River Subbasin, Salmon and Steelhead
Production Plan.

Zimmer, P. D., R. J. Wahle, and E. M. Mahzeff.  1963. Spring chinook salmon transplantation
study 1955 - 61. United States Fish and Wildlife Service Progress Report, Special Scientific
Report, Fisheries #443.

WDF WIND RIVER 25



WIND -RIVER SUBBASIN

Fall Chinook

GEOGRAPHIC LOCATION

The Wind River is located in southwestern Washington and enters the Columbia River above
Bonneville Dam at River Mile (RM) 154.5. The Wind is about 30.5 miles long, drains about 225
square miles and lies within Skamania County. Much of the subbasin  is within the Gifford Pinchot
National Forest. Carson National Fish Hatchery is located at Tyee Springs.

ORIGIN

Historically, Bryant (1949) noted a small run of fall chinook below Shipperd Falls. Shipperd Falls
at RM 2 is a series of falls approximately 40 feet high that blocked fall chinook migration. Fall
chinook in the Columbia are managed as a large aggregate stock and the Wind River stock is part of
the Bonneville Pool Hatchery (BPH) ‘Yule”  stock (WDW, 1990).

The State of Washington established a salmon hatchery near the mouth of the Wind River in 1899.
In 1926, the U.S. Fish and Wildlife Service took over operation for two years, rebuilt the hatchery
and gave back operations to Washington Fisheries until the area was inundated in 1938 by the
completion of Bonneville Dam (WDF, 1951). The hatchery was solely for the purpose of
production of fall chinook stock taken from the Wind River. In 1937, Carson National Fish
Hatchery was constructed at Tyee Springs on the Wind River. In the 1940’s and early 1950’s ,
operation of the racks at the mouth of the Wind River provided means for counting spawning
escapement and egg collection (WDF, 1951). When the Carson Hatchery was built its production
was primarily fall chinook. Over time the emphasis has switched to the production of spring
chinook with no hatchery production of fall chinook. The last known hatchery release of fall
chinook in the Wind River was in 1976.

DISTRIBUTION

In 1956, Shipperd Falls were laddered permitting salmon access to the upper areas. Fall chinook
have been observed up to Carson Hatchery but the majority of spawning occurs in the lower river.

PRODUCTION

No fall chinook hatchery production has occurred in the Wind River in recent years, and natural
production is the dominant component in the Wind River. These fall chinook are managed with the
aggregate BPH “tule” stock. Both “tule” and “bright” stocks are present in the Wind River.

Tables 1 and 2 describe the amount of spawning and rearing habitat by quality, available in the
Wind River. This data was derived from the Presence/Absence database of Northwest Power
Planning Council, 199 1.

Carrying capacity was estimated at 206,608 smolts, based on the Northwest Power Planning
Council’s model. Production of fall chinook may be limited by low water flows.

The Wind River fall chinook natural spawn escapement from 1986 - 1990 averaged 502 adults with
a low of 11 for 1990 and a high of 1,206 in 1988. Wind River natural escapement by age and
brood year for tule fall chinook are presented in Table 4. Total returns of bright fall chinook to the
Wind River by age and brood year is presented in Table 3.

Wind River tributary sport catch estimates for tule fall chinook between 1984 - 1986 brood years
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averaged 1 adult fall chinook, ranging from a low of zero in 1986 to a high of 2 in 1984, based on
punch card data. Wind River tributary sport catches by age and brood year is listed in Table 2.

ADULT LIFE HISTORY

Run size. catch and escapement

Life history data is unavailable for the Wind River fall chinook but is assumed to be similar to
Spring Creek Hatchery fish. Ocean commercial and recreational fisheries from Alaska to
Washington, in addition to Columbia River gill net and sport fisheries, all harvest a portion of the
Wind River origin fall chinook.

From 1970 through 1979, the BPH fall chinook run averaged about 104,000 adults (Howell et al.
1985). In 1980 - 1984, natural and hatchery escapements were adjusted, based on coded-wire tag
recoveries, for chinook straying to non-origin areas.

Strays from other hatcheries are common. Strays of bright and tule fall chinook are presented in
Tables 5 and 6, respectively.

Time of Migration

BPH fall chinook enter the Columbia in August and migrate until October. BPH stock counts peak
at Bonneville Dam around September 4, and September 9 (Howell et al. 1985). About 90 percent
of the run has migrated past Bonneville Dam by September 20 (Howell et al. 1985).

&awning Period

Natural spawning occurs in the Wind River in late September and October.

Soawning  Areas

Fish have been observed up to the Carson Hatchery but most spawning occurs in the lower two
miles below Shipperd Falls.

Age Comoosition

Assuming similarities with Spring Creek stock, BPH fall chinook mature primarily as three-year-old
adults (Howell et al. 1985). Ages also range from two-year-old jacks to five-year-old adults. Age
composition percent by brood year for fall chinook spawning naturally is presented in Table 7.

The mean ‘fork length by brood year and age class (freshwater-ocean) for female and male tule fall
chinook spawning naturally are presented in Tables 9 and 10, respectively.

Sex Ratio

Female fall chinook comprised 48-100 percent of the fall chinook returning to the Wind River for
the 1978 - 1984 brood years. The percent females by brood year and freshwater.ocean rearing ages
for the Wind River natural spawners are presented in Table 8.

Fecundity

Fecundity averaged 4,700 eggs per female in the Wind River, based on similarities with Spring
Creek Hatchery stock.
year is unavailable.

Specific percent fecundity of natural spawning fall chinook by age and brood
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JUVENILE LIFE HISTORY

Time of Emergence

Fry emerge in January through March (WDW, 1990).

Time. age and size at migration

As fingerhngs,  fall chinook emigrate from the Wind River subbasin  in spring and early summer.
Length data of natural fail chinook smolts is unavailable. The number of natural fall chinook
salmon that migrate from the Wind River is unavailable.

Hatchery release information for the Wind River by brood year is presented in Table 11.

Survival Rate

A general survival rate of 2.0 percent may be appropriate based on the survival rate of Spring Creek
juvenile study by TAC (1984).

DISEASE

Data not available.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data not available.
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Table 1 (HB). Estimated amount of rearing and spawning habitat, by quality, of the Wind River fall
chinook production area.

Distance/Area

Miles (%)

Acres (%)

E x c e l l e n t  G o o d FaiP Poof Unknown. Total Confidence

100 0 0 0 3.9

100 0 0 0 28.4

’ Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.
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Table 2 (RN-l). Total age of natural spawner escapement of tule fall chinook returning to the Wind
River subbasin  by brood year.

Total Age

Brood 2 3 4 5 6 Total Adult
YCU Total

1974

1975

1976

1977 0 0

1978 101 27 0

1979 59 260 360 1 0 680 621

1980 4 55 50 1 0 110 106

1981 53 165 37 0 0 255 202

1982 14 130 144 0 0 288 274

1983 2 259 267 0 0 528 526

1984 19 509 1,193 77 0 1,798 1,779

1985 0 13 26 0

1986 0 .9 11

1987 0 0

1988 0

Age composition based on scale reading analysis except:

1981 return year - Spring Creek National Fish Hatchery jack proportion applied, as no jacks were
observed in surveys.

1982 return year - Spring Creek National Fish Hatchery age composition used.

1983 return year - Spring Creek National Fish Hatchery jack proportion used.

1984 return year - Age composition from Spring Creek and Little White Salmon National Fish
hatcheries combined.

1985 return year - Spring Creek National Fish Hatchery age composition used.
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Table 3 (RN-2). Total age of natural spawner escapement of bright fall chinook returning to the
Wind River subbasin  by brood year.

Total Age

1988 return year - population estimate based on live and dead counts in October and November,
water visibility, survey efficiency, and bright stock timing.

1989 - 1990 return years - tule expansion factor was applied to peak bright fall chinook count.

No bright fall chinook surveys in the Wind River before 1988.

Age based on scale reading analysis.
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Table 4 (AI-l). Immigration of coded wire tagged tule fall chinook into the Wind River subbasin.

I I I I I
Hatchery/Release Site ’

Spring Creek National Fish
Hatchery/released below

Bonneville

Recovery Site, Run Recovery Method Number Number Total Number
Year(s) Sampled Recovered Estimated, (PSMFC)

Wind River, 198 1 Spawning Ground 20 1 13

Spring Creek National Fish
Hatchery/released below

Bonneville

Wind River, 1983 Spawning Ground 50 1 1. 10

Based on the following tag codes: 05-4 l-01 and 05-06-49.

Beginning with the 1978 brood.
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Table 5 (AI-2). Immigration of coded wire tagged bright fall chinook into the Wind River subbasin.

Hatchery/Release Site

Little White Salmon/
Drano Lake pens

Little White Salmon/
Drano Lake pens

Little White Salmon/
Drano Lake pens

Little White Salmon/
Drano Lake pens

Recovery Site, Run
Year(s)

Wind River, 1989

Recovery Method

Spawning Ground

Wind River, 1989 Spawning Ground
I

163
I

1
I

5

Wind River, 1989 Spawning Ground
I

163
I

1
I

5

Wind River, 1990 Spawning Ground

Number
Sampled

163

Number
Recovered

2

Total Number
Estimated, (PSMFC)

10

17 1 11

Based on the following tag codes: 05-12-51, 05-12-53, 05-18-07, and B5-01-01

Beginning with the 1978 brood.

No bright fall chinook surveys made prior to 1988 on the Wind River.
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Table 6 (AC). Age composition percentage (freshwater.ocean) by brood year for tule fall chinook
spawning naturally in the Wind River.

Age Composition (%)

Age based on scale reading analysis.
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Table 7 (AS). Percent females by brood vear and age class (freshwater.ocean)  for tule fall chinook
siawhing naturally in the -Wind  Ricer. ” ’

Females (%)

Age based on scale reading analysis.

Total % Female

100.00

76.92

85.42

47.89
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Table 8 (AL-a). Mean fork length by .brood-  year and age class (freshwater.ocean) for female tule
fall chinook spawning naturally in the Wind River.

Brood
YISU

1978

N

St. Dev.

Mean Fork Length (cm)

1 . 1 1.2 lT3 1.4

87

1

v-m

Age based on scale reading analysis.
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Table 9 (AL-b). Mean fork length by brood year and age class (freshwater.ocean) for male tule fall
chinook spawning naturally in the Wind River.
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Table 10 (TR). Hatchery releases of fall chinook salmon into the Wind River subbasin  sorted by brood year, hatchery and life stage.

Brood stock Hatchery Life Release Release Fish Number Release Site CUT Code
Year Stage Date 1 Date 2 /Lb.  Released

1975 ABERNATHY CREEK CARSON IF HATCHERY Fingr 05/18/?6  OS/18176 208 668692 WIND RIVER UNTAGGED
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WIND SUBBASIN

Coho

GEOGRAPHIC LOCATION

The Wind River is located in southwestern Washington and enters the Columbia above Bonneville
Dam at River Mile (RM) 154.5. The Wind River is about 30.5 miles long, drains about 225 square
miles and lies within Skamania County. Much of the subbasin  is within the Gifford Pinchot
National Forest. Carson National Fish Hatchery is located at Tyee Springs (RM 18).

An Indian “in-lieu” fishing site has been set aside near the Wind River mouth in compensation for
tribal fishing grounds inundated by Bonneville Dam.

ORIGIN

Limited surveys indicate no evidence of natural spawning coho  in the Wind River.

For 1973 through 1984, at least 75 percent of the coho  migrating past Bonneville Dam can be
accounted for in catches and at hatchery facilities. The remaining escapement of approximately
11,000 adults probably entered tributaries between Bonneville and McNary  Dams. On the
Washington side of the Columbia River these tributaries include the Wind, Little White Salmon,
Klickitat, and Yakima Rivers (WDW, 1990).

Biological data for the Wind River subbasin  is assumed to be similar to coho  returning to the Little
White Salmon National Fish Hatchery.

DISTRIBUTION

Very limited surveys and electroshocker sampling by Washington Department of Fisheries indicate
no evidence of coho  above Shipperd Falls.

PRODUCTION

No significant coho  hatchery production currently exists at the Carson Hatchery and none is
anticipated (WDW, 1990). Potential was identified for early and late returning coho in surveys for
the Columbia River Fisheries Development Program.
raise coho  for release in the Wind River.

In 1944 and 1973, the Carson Hatchery did
Other hatchery releases have also occurred in the Wind

River. Table 2 shows hatchery releases by brood year into the Wind River.

The Northwest Power Planning Council’s carrying capacity model estimated that 146,380 smolts
could be produced (WDW, 1990).

Table 1 describes the amount of spawning and rearing habitat, by quality, available in the Wind
River. This data was derived from the Presence/Absence database of the Northwest Power Planning
Council, 1991.

Wind River tributary sport catch estimates between 1977 - 1988 return years averaged 17 adult
coho,  with none caught for the 1982 - 1985 return years and a peak of 103 in 1986 (WDW, 1990).
However, specific age and brood year analysis for Wind River sport catch is unavailable.
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ADULT LIFE HISTORY

Run size. catch and escapement

Ocean commercial and recreational fisheries off the Oregon coast are the primary harvesters of early
coho.  The Oregon troll fishery accounts for the highest percentage of the overall catch. Most of
the freshwater recreational harvest occurs in the Washington tributaries (Howell et al. 1985).

Based on coded-wire tagged releases of 1976 - 1978 brood late coho,  most of the harvest occurs in
the Washington and Oregon ocean fisheries. Late coho  have a more northerly migration pattern
than early coho  (WDF,  1990). This is reflected in the catch distribution where the Washington
coastal catch comprised 40 percent of the total harvest compared to 20 percent for early coho  during
1979 - 1981. Late coho also contribute significantly to the lower Columbia River commercial gill
net fishery (Howell et al. 1985).

Harvest rates have averaged 79 percent and 85 percent for Type-S and N stocks, respectively,
between 1983 and 1987. Harvest of Type-S coho  is occasionally constrained by one or more of the
fall chinook stocks. Harvest of Type-N coho  is generally not constrained by weak stocks, with
hatchery escapement being the only management constraint (WDF, 1990).

Time of Migration

Migration is assumed to be similar to that of the coho  from the Little White Salmon River, which
return from September through the first week of November (WDW, 1990).

Spawning Period

Assuming biological similarity to that of the Little White Salmon stock coho, spawning occurs in
late November.

Snawning  Areas

Natural spawning occurs in most areas accessible to coho.

Aae comnosition

Assuming biological similarities between the Wind River coho  and the Little White Salmon coho,  an
average of 10.8 percent return as two-year-old jacks and 89.2 (WDW, 1990) percent of these coho
return as three-year-old adults. Specific age composition percentages by brood year for coho
spawning naturally are unavailable.

Sex Ratio

All one-year-old ocean fish were males and 38 percent of two-year-olds were female (WDW, 1990).

Accounting for the differential harvest of adult males and females in the gill net fishery, the adult
run entering the Columbia River was estimated to be 46 percent females in 1982 and 30 percent
females in 1983. Hatchery adult returns were 33 percent females in 1982 and 34 percent females in
1983 (Howell et al. 1985). Specific percent females by brood year and age class for coho  spawning
naturally are unavailable.
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Fecunditv

Assuming natural spawning occurs and assuming the Wind River coho  are similar to the coho  stock
returning to the Little White Salmon River, the Wind River natural spawn fecundity averaged 2,100
eggs per female (WDW, 1990). Wind River natural spawn fecundity by freshwater.ocean rearing
and brood year is unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

The juvenile life history for Wind subbasin  coho  is similar to that of other stocks in the region with
an early spring emergence in mid-January to February (WDW, 1990).

Time. age and size at migration

Based on coded-wire tag recovery studies by Dawley et al. (1982),  arrival in the Columbia River
estuary occurs soon after hatchery release (Howell et al. 1985). Length data of natural coho  smelts
from the Wind River is unavailable. The number of natural juvenile coho salmon that migrate from
the Wind River is also unavailable.

Survival Rate

A generalized recent year smolt to adult survival rate for coho  was estimated to be 2.5 percent
(TAC  1983, Howell et al. 1985).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Data has not been compiled.
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Table 1 (HB).  Estimated amount of rearing and spawning habitat, by quality, of wind River coho
production area.

r

Distance/Area E x c e l l e n t  G o o d Fair” Poor” -Unknown. TO&l Confidence

Miles (%) 00 32 2 66 31.7’

Acres (%) 00 00 5 1 94 432.1

Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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Table 2 (TR). hatchery releases of COHO  saLmon  into the WfND  RIVER subbasin sorted by brood year, hatchery and life stage.

Brood stock Hatchery Life Release Release Fish Number Release Site
Year Stage Date 1 Date 2 /Lb. ReLeased
1966 UASHOUCAL  R TYPE-S UASHOUCAL HATCHERY EmFry 02/08/67 02/08/67 1163 250128 TRWT CR (29.0075)
1967 UASHUJGAL  R TYPE-S WASHCUCAL HATCHERY Fingr 02/20/68 02/20/68 986 249480 TROUT CR (29.0075)
1970 UASHGUGAL  R TYPE-S UASHCUGAL HATCHERY EmFry 02/10/71 02/10/71 1296 183300 BEAR CREEK (29.0029)
1970 UASHOUGAL R TYPE-S UASHUUGAL HATCHERY EmFry 02/09/71 02/09/71 1296 122200 PANTHER CR (29.0040)
1970 UASHWGAL R TYPE-S WASHOLIGAL  HATCHERY EmFry 02/09/71 02/09/71 1296 122200 TROUT CR (29.0075)
1970 UASHCUGAL R TYPE-S UASHOUGAL HATCHERY Fingr .05/11/71 05/11/71 405 1186'144 TROUT CR (29.0075)
1971 UIND R (CARSON NFH)' CARSON NF HATCHERY smdt 04/23/73 04/23/73 19 1540600 UINO RIVER (29.0023)
1972 UASHOLTGAL  R TYPE-S WASHCHJGAL  HATCHERY EmFry 02/06/73 02/06/73 1260 358976 BEAR CREEK (29.0029)
1972 WASHOUGAL R TYPE-S UASHWGAL HATCHERY EmFry 02/07/73 02/07/73 '1260 358976 PANTHER CR (29.0040)
1981 CoWLfTZ TYPE-N STOCK COULITZ HATCHERY Fingr 08/18/82 oafTa/a2 92 59064 TROUT CR (29.007S)
1986 UILLARD (L UHT SALM) WILLARD NF HATCHERY Fingr 02/08/88 02/08/88 31 1050500 WIND RIVER (29.0023)
1986 WILLARD (L WHT SALM) WILLARD NF HATCHERY smo1t 05/24/88 05/24/88 15 1659908 WIND RIVER (29.0023)
1987 WILLARD (L WHT SALM) WlLLARD NF HATCHERY Fingr 06/03/88 06/03/88 140 220059 WlND  RIVER (29.0023)

CUT Code

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
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WIND RIVER SUBBASIN

Naturally -Produced Summer Steelhead

GEOGRAPHIC LOCATION

The Wind River is located in southwest Washington and flows approximately 30.5 miles before
entering the Columbia River above Bonneville Dam at river mile (RM) 154.5. The Wind flows
through varying terrain starting with the steep narrow canyons which surround the headwaters, to
the wide floodplain which is characteristic of the mid-river ending with the lower 10 miles of river
plunging through a series of steep, rapidly descending chutes. The watershed drains approximately
225 square miles mostly within the Gifford Pinchot National Forest.

ORIGIN

The wild summer steelhead stock in the Wind River is native, although interbreeding with
introduced Skamania hatchery stock has likely occurred.

DISTRIBUTION

Summer steelhead are distributed throughout the mainstem  Wind River and within most tributaries
including the Little Wind River (RM l.l), Panther Creek (RM 4.3), Bear Creek (RM 4.3), Trout
Creek (RM 10.8), Trapper Creek (RM 18.9), Dry Creek (19-l), and Paradise Creek (RM 25.1).
High drop-offs and waterfalls are in some of these streams, some have been modified to permit fish
passage while others continue to prevent or impede fish passage. Shipherd  Falls, located on the
mainstem  Wind river at RM 2.1, consisted of a series of cascading falls approximately 40 feet high
and although access over the falls was difficult, steelhead were known to negotiate the stair-step falls
under favorable conditions. In 1956, Shipherd  Falls was laddered  allowing all anadromous fish
access to the upper basin.

PRODUCTION

Production Facilities

One hatchery operates in the subbasin, Carson National Fish Hatchery under the direction of the
U.S. Fish and Wildlife Service. Carson Hatchery rears and releases spring chinook into the Wind
River. No hatchery steelhead production occurs within the Wind River basin.

Production Summarv

No data are available on smolt production. Smolt capacity for summer steelhead was estimated at
62,273 fish based on Northwest Power Planning Council smolt production model (1990). The
Washington Department of Wildlife developed a methodology for estimating smolt production based
on stream gradient and known densities of parr in Washington streams. Using this method Lucas
and Nawa (1986) calculated 23,498 smolts could be produced in the subbasin.

Production constraints are primarily from logging in the upper watershed which has resulted in
increased sediment deposits, destruction of riparian habitat, log or debris jams and high summer
water temperatures. In addition, construction of Bonneville Dam inundated the lower one mile of
river destroying spawning and rearing habitat.
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ADULT LIFE HISTORY

Run Size and Escapement

Limited data on run size and escapement. Escapement from- 1985 through 1991 averaged 478 fish
(Tables 2 and 3). Historically, the Wind River was renowned for a large run of summer steelhead,
which according to estimates obtained from angler surveys, numbered 2,500 to 5,000 fish prior to
1950 (Howell et al. 1985). In addition, reports stated that large numbers of steelhead were seen
congregating below Shipherd  Falls in June waiting to migrate into the upper river.

Time of migration

Adult time of entry for summer steelhead into the Wind River is generally from March through
December with peak returns occurring between July and October.

Harvest

Ocean catch of Wind River steelhead is unknown. Harvest of returning adult summer steelhead
within the Columbia River is estimated at 7.7 percent above Bonneville Dam and 2.4 percent below
Bonneville Dam based on the System Planning Model.

Since 1982, Wind River sport fishing regulations require release of all wild steelhead caught
between June 1 and November 30. Since 1990, the Wind River has had wild fish release
regulations year round and only adipose-clipped hatchery fish may be retained. In addition,
restrictions on access to fish Shipherd  Falls were implemented to protect wild returning summer
steelhead which tend to congregate in these areas. To protect juveniles, a 12 inch minimum size
and two fish bag limit for trout was also imposed. Harvest of Wind River steelhead averaged 1,373
fish from 1977 through 1982 but declined to 421 fish from 1983 through 1991 after wild release
regulations were imposed and plants halted for a couple of years. Harvest also remained low during
the mid 1980’s due to cancellation of hatchery smolt releases into the river. Harvest has increased
in recent years as hatchery releases resumed in 1986 (Table 2).

.

The Wind River subbasin  is part of Yakima Indian Nation lands and thus entitles the tribe to legally
catch an equal portion of the harvestable fishery resources.

Spawning neriod

Spawning usually occurs from February through May with March through April being the peak
time.

Suawning  areas

Spawning occurs in the mainstem Wind River and its major tributaries.

Fecundity

No data are available for the Wind River.

Age Comnosition

Limited data on adult age structure. Based on 19 wild fish collected in 1981, 58 percent were 2.2
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age class and 26 percent were 2.3 age class- (Table 4).

Mean fork lengths from wild summer steelhead caught in 1981 ranged from 65 cm to 84 cm. Table
6 presents lengths for individual age classes.

Sex ratio

Sex ratio for 19 wild steelhead caught in 1981 was 63 percent female (Table 5).

Survival Rate

No data are available on Wind River steelhead.

JUVENILE LIFE HISTORY

No data on egg production or egg to smolt survival.

Emerpence

Emergence occurs from May through June.

Juvenile rearing

Juvenile rearing lasts approximately two years prior to ocean emigration, although some juveniles
emigrate after one or three years (Loch et al. 1985). Juvenile migration generally occurs from April
through May with peak migration in early May.

Hatcherv Releases

Skamania hatchery stock is the exclusive hatchery stock planted in the Wind River. Data relating to
Skamania stock returning to the Wind River is unknown. However, Leider has intensively studied
and recorded information on the Skamania stock on the Kalama River and that information is
presented in the Kalama River summer steelhead report. Table 7 listed hatchery releases into the
Wind River from 1981 through 1990.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No direct data on Wind River stocks, although Schreck (1986) studied stock identification of various
Columbia River steelhead, including Wind River stock, using cluster analysis of meristic and
electrophoretic characteristics and determined that geographical proximal stocks tend to be like each
other.

DISEASES

Disease history for smolts planted in the Wind River is presented in Table 8.

REFERENCES

The references for this section appear at the end of the following steelhead section.
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Table 1 (HB-1). Estimated* amount -of rearing and spawning habitat, by quality, of Wind River
subbasin  summer steelhead.

Area Excellent

Miles 11.4%

Acres 13.2%

Good FaiP

70.0% 18.6%

73.6% 13.2%

PoorB Unknown Total Confident
e

0.0% 79.0 Unknown

0.0% 226.8 Unknown

*Northwest Power Planning Council estimates base on limited observations.

BRatings  of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by man.

Source: Presence/absence database, NPPC, 199 1.
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Table 2 @B-a). Returns (escapement and sport catch) summer steelhead to the Wind River
subbasin.

1987 608

1988 826

1989 464

1990 228

1991 294

1992 286

*Escapement mostly wild fish.
*Escapement based on redd counts.
BSport  catch within subbasin  only.

714 1322

670 1496

713 1238

460 668

403 697

Source: Columbia Basin System Planning, Wind River Subbasin  Plan, 1990.
Lucas, B. and K. Pointer, 1987. WDW report # 87-6.
John Weinheimer, unpublished WDW data.
Sport catch based on WDW permit-card harvest estimates.
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Table 3 (RN-a). Wind River subbasin  steelhead spawning escapement, 1985-1988.

Section 1985* 1986B .. 1987’ 1988D .‘198gD - 1990D -199 lD 1992D

Wind River 208 190 206 376 204 74 96 172
Tributaries 30 26 44 88 46 24 63 18

Trout Creek 48
9”:

96 92
Tributaries ‘114 234 156 iii! 2:

49 40
60 12

Panther Creek E 22 226 68 l 63 +
Tributaries 4 46

:3” l 26+ 44
0

Totals 434 428 608 826 464 228 294 286

*Combined total
*Lucas and Nawa 1986.
BChilcote  M. and T. Willson. Unpublished WDW report.
‘Lucas B. and K. PO’ emt r.
DWeinheimer  J.,

WDW report # 87-6.
Unpublished WDW data.

Table 4 (AC-a). Age composition percentage (freshwater.ocean) by return year, for wild adult
summer steelhead originating in the Wind River.

Return Year 1.2 2.1s 2.2

1981-82 5.2 5.2 57.8

Based on 19 wild fish sampled for Wind River sport catch.

2.3 3.2

26.3 5.2

Age data based on scale analysis.

Source: Wind River Subbasin Production Plan, 1990.
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Table 5 (AS-a). Percent females by return year and age class for adult wild summer steelhead
originating in the Wind River.

Y

Return Year. x.1 x.2

1981-82

Based on 19 fish sampled from Wind River sport catch.

x.3 - All ages

63.1,%

Source: Wind River Subbasin  Production Plan, 1990.

Table 6 (AL-a). Mean fork length by return year and age class for wild adult summer steelhead
originating in the Wind River.

Mean Fork length (cm)

Return Year 1.2 2.1s 2.2 2.3 3.2

1981-82 65 76 70 84 74

Based on 19 wild fish sampled for Wind River sport catch.

Age data based on scale analysis.

Source: Stock Assessment of Columbia River Anadromous Salmonids, Vol II., 1985.
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Table 7 (TR). Hatchery releases of summer steelhead into the Wind river by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery
Year

1983 Washougal R WF/NF  Skamania

1983 Washougal R WFINF  Skamania

Life Stage

Smolt

Smolt

Release Fish \ Number Release Site CWT Code/
Date lb. Released Fin Clip

04/25/  84 5.2 6,011 Wind R AD

04125184 5.2 6,063 Wind R AD

II 1983 1 I Washougal R WF/NF 1 I Skamania 1 , Smelt 1 04/26/84 1 5.2 1 6,032 1 Wind R

1983 Washougal R WF/NF Skamania Smolt 04126184 5.2 6,100 Wind R

1983 Washougal R WF/NF Skamania Smolt 04126184 5.2 5,060 Wind R

1983 Washougal R WF/NF Skamania Smelt 04126184 5.0 5,780 Wind R

II 1983 1 I Washougal R WF/NF 1 Skamania 1 Smolt 1 04/27/84 1 5.1 1 5,095 1 Wind RI I III 1983 1 I Wind R 1 I Skamania 1 I Non-smolt I 04/14/83 ] 170.2 1 4,988 1 UnknownI I I I
1983 Wind R Skamania Non-smolt 06/01/83 2000.0 6,000 Unknown

1983 Wind R S kamania Smolt 04/14/83 0.0 4,988 Unknown

1984 Washougal R Vancouver Smelt 05/02/85 4.5 5,625 Wind R

1984 Washougal R Vancouver Smelt 05/02/85 4.5 5,625 Wind R

1984 Washougal R Vancouver Smolt 05/03/85 4.5 5,625 Wind R

1984 Washougal R Vancouver Smelt 05/03/85 4.8 6,096 Wind R

1984 Washougal R WF/NF Vancouver Smolt 04/09/85 4.8 7,224 Wind R

1985 Washougal R WF/NF Vancouver Non-smolt 10/01/85 58.0 2,900 Wind R

1985 Washougal R WF/NF Vancouver Non-smolt 10/01/85 58.0 1,740 Wind R

1985 Washougal R WF/NF Vancouver Non-smolt 10/13/85 58.0 2,900 Wind R

1985 Washougal R WF/NF Vancouver Non-smolt 10/15/85 58.0 2,900 Wind R

II 1985 ! Washougal R WF/NF 1 Vancouver 1 Non-smolt 1 10/20/85  1 58.0 1 5,568 1 Wind R

1985 R WF/NF Vancouver Smolt 04/22/86 5.2 Wind R_ Washougal 8,840

1985 Washougal R WF/NF Vancouver Smolt 04123186 5.2 8,580 Wind R

AD

AD

AD

AD

AD

AD

AD

AD

AD

AD

AD ~~ II
AD
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Table 7 (cont.). Hatchery releases of summer steelhead into the Wind River by brood year and, if marked, the coded wire tag codes.

-

Brood
Year
1985

1985

1986

1986

1987

1987

1987

1988

1988

1988

1988

1989

1989

1989

1990

1990

1990

1990 Washougal R

1990 Washougal R

, Stock
1

’ Washougal R WFINF

~ Washougal R WFINF

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R

Washougal R

~ Vancouver Smolt 1 04/17/87 1 5.0 1 14,500

Vancouver Smolt 04/l 8187 5.0 5,500

Vancouver Smolt 04116188 5.5 9,020

Vancouver Smolt 04119188 5.6 8,456

Vancouver 1 Smolt 1 04120188 1 5.6 1 2,800

Vancouver Smolt 04116189 5.3 7,791

Vancouver Smolt 04118189 5.3 8,056

Vancouver Smolt 04119189 5.3 16,085

Vancouver I Smolt 1 04/20/89 1 5.3 1 8,480

Vancouver Smolt 04/16/90 4.6 6,233 Wind R

Vancouver Smolt 04/17/90 4.6 6,900 Wind R

Vancouver Smolt 04/18/90 4.6 6,992 Wind R

Vancouver Smolt 0412219  1 5.3 7,844 Wind R

Vancouver Smolt 04/24/9 1 5.5 8,277 Wind R

Vancouver Smelt 0412519 1 5.6 8,372 Wind R

Vancouver Smolt 0412519 1 5.6 8,540 Wind R

Vancouver I Smolt I 04125191 I 5.6 I 8.512 Wind R

Release Site CWT Code/
Fin Clip

Wind R AD

Wind R AD

Wind R AD

Wind R AD

Wind R ( A DI
Wind R

Wind R

Wind R

AD

AD

AD

Wind R 1 ADI
Wind R

Wind R

AD

AD

AD

AD ’

AD

AD

AD

,

Source: Terry Lovgren, WDW Hatchery Stocking Database, 1991.
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Table 8 (“ID).  Parasites and diseases isolated at-hatcheries which reared Wind River summer steelhead
smelts.

Disease Type H a t c h e r y

Bacterial Skamania*

Bacterial Skamania

Bacterial Skamania

Bacterial Skamania

Parasite Skamania

Parasite Skamania

Parasite Skamania

Parasite Skamania

Viral Skamania

Bacterial Vancouve?

Bacterial Vancouver

Bacterial Vancouver

Bacterial Vancouver

Parasite Vancouver

Parasite Vancouver

Parasite Vancouver

Parasite Vancouver

Parasite Vancouver

Specific Pathogen

Renibacterium salmonarium (BKD)

Flexibacter colrunlz~ris  (Columnar-is)

Flexibacter cytophaga (Coldwater)

Renibacterium salmonarium (BKD)

Hexamita sp.

Ichthyophthirius mult@is  (Ich)

Ichthyoboda sp. (Costia)

Trichodina sp.

Zqfectious  hematopoietic necrosis (IHN)

Aeromonas  salmonicida (Furunculosis)

Flexibacter cytophaga (Coldwater)

Flavobacterium sp.

Renibacterium salmonarium (BKD)

Gyrodactylus  sp.

Hexamita sp.

Zchthyoboda sp. (Costia)

Ichthyophthirius mult#lis (Ich)

Trichodina sp.

*Vancouver Hatchery is located adjacent to the Lower Columbia River at the City of
Vancouver.

BSkamania Hatchery is located on the Washougal River.

Disease history represents pathogens isolated at these hatcheries and not necessarily a disease
outbreak.

Source: WDW pathologist, Steve Roberts, 199 1.
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WIND RIVER SUBBASIN

Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION

The Wind River is located in southwest Washington and flows approximately 30.5 miles before
entering the Columbia River above Bonneville Dam at river mile @M) 154.5. The Wind flows
through varying terrain starting with the steep narrow canyons which surround the headwaters, to
the wide floodplain which is characteristic of the mid-river ending with the lower 10 miles of river
plunging through a series of steep, rapidly descending chutes. The watershed drains approximately
225 square miles mostly within the Gifford Pinchot National Forest.

ORIGIN

The wild winter steelhead stock in the Wind River is native, although interbreeding with introduced
Chambers Creek hatchery stock during the 1950’s may have occurred.

DISTRIBUTION

Wind River winter steelhead are distributed throughout the mainstem  Wind River with fish
distributed above Shipherd  Falls up to Trout Creek (Howell et al. 1985) and probably throughout the
system.

PRODUCTION

Production Facilities

One hatchery operates in the subbasin, Carson National Fish Hatchery under the direction of the
U.S. Fish and Wildlife Service. Carson Hatchery rears and releases spring chinook into the Wind
River. No steelhead production occurs within the Wind River basin.

Production Summary

No data are available on smolt production. Smolt capacity for winter steelhead was estimated at
3,764 fish based on Northwest Power Planning Council (1990) smolt production model. Production
constraints are primarily from logging in the upper watershed which has resulted in increased
sediment deposits, destruction of riparian habitat, log or debris jams and high summer water
temperatures. In addition, construction of Bonneville Dam inundated the lower one mile of river
destroying spawning and rearing habitat.

ADULT LIFE HISTORY

Run Size and Escaoement

No data on run size and escapement. Currently, the wild winter steelhead run size is considered
small at an estimated 60 fish (Howell et al. 1985). Historically, the winter steelhead run size was
thought to be small with summer steelhead comprising the vast majority of steelhead returns. No
life history information exists for this stock.

Time of migration

Adult time of entry for winter steelhead into the Wind River is probably from January through May
with peak returns occurring in March.
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Harvest

Ocean catch of Wind River steelhead are unknown.

Harvest of returning adult winter steelhead  within the Columbia River is unknown, However, the
Columbia River treaty Indian and sport fishery catches large numbers of steelhead with some Wind
River steelhead likely being part of the Columbia River harvest. The sport fishery also results in
the harvest of an unknown (but presumed smaller) number of steelhead.

Wind River sport fishing regulations require release of all wild steelhead, only adipose-clipped
hatchery fish may be retained. In addition, restrictions on access to fish Shipherd  Falls were
implemented to protect wild returning steelhead which tend to congregate in these areas. To protect
juveniles, a 12 inch minimum size and two fish bag limit for trout was also imposed. Sport catch of
winter fish is unknown, although using a December through May catch period, as reported on angler
permit cards, winter catch averaged 84 fish from 1977 through 1988.

The Wind River subbasin is part of the Yakima Indian Nations lands and thus entitles the tribe to
legally catch a equal portion of the harvestable fishery resources.

SDawnin!?  oeriod

Spawning is primarily from March through June.

Snawnine  area

Winter steelhead have been documented spawning as far upstream as Trout Creek.

Fecundity

No data are available for Wind River steelhead.

Age Comnosition

No data are available for Wind River steelhead.

No data are available for Wind River steelhead.

Sex ratio

No data are available for Wind River steelhead.

Survival Rate

No data are available for Wind River Steelhead.

JUVENILE LIFE HISTORY

No data on egg production or egg to smolt survival.

WDW WIND 12



Emergence

Emergence data unknown.

Juvenile rearing

Juvenile rearing lasts approximately two years prior to ocean emigration.

Juvenile migration generally occurs from April through May with peak migration in early May.

Hatcherv  Releases

Currently, no hatchery produced winter steelhead are planted in the Wind basin, Hatchery releases
of Chambers Creek stock were conducted in the 1950’s and early 1960’s. Adult returns from these
releases were poor and hatchery releases were discontinued.

Straying

No data are available on Wind River steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available on Wind River steelhead.

DISEASES

No data are available on Wind River steelhead.
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WHITE SALMON SECTION CONTENTS

The White Salmon River chapter is composed of three sections: the White Salmon (sometimes called
the Big White Salmon), the Little White Salmon, and the S@ng C&k National Fish Hatchery.

The Little White Salmon River enters the Columbia about six miles below the mouth of the Big
White Salmon River. Reporting for the Little White Salmon River follows after the Big White
Salmon section.

The Spring Creek National Fish Hatchery is located on the Columbia River, about a mile below the
mouth of the Big White Salmon River. Reporting for this facility follows that of the Little White
Salmon.



WHITE SALMON SUBBASIN

Spring Chinook

GEOGRAPHIC LOCATION

The White Salmon (also commonly called the Big White Salmon) River is located in south central
Washington in Klickitat  and Skamania  counties. The river begins on the southwest slope of Mount
Adams and flows south about 45 miles into Bonneville Pool on the Columbia River (RM 168.3).
Drainage area is approximately 386 square miles.
the Gifford Pinchot National Forest.

Approximately 47 percent of the subbasin is in
The White Salmon rearing ponds are located at RM 1.5.

The U. S. Army Corps of Engineers has established an “in-lieu” site for tribal fishing access at the
mouth of the river. The site has been set aside in compensation for tribal fishing grounds inundated
by the Bonneville Dam reservoir.

ORIGIN

Spring chinook were formerly present in the subbasin  and Indians fished for salmon (probably
spring chinook) at the falls near Husum (Fulton  1968). However, with exception of returns from
recent hatchery fingerling plants above Condit, spring chinook are not present in the subbasin.
Cowlitz (1982),  Little White Salmon (1986) and Carson (1984-86, and 1988 and 1990) stocks have
been released into the White Salmon River subbasin (WDW,  1990).

DISTRIBUTION

Historical distribution was probably confined below the falls at RM 16.3. Condit Dam has blocked
all migration past RM 3.3 since 1917. Two attempts to ladder the dam failed.

PRODUCTION

Between 1982 through 1986, hatchery juvenile spring chinook have been periodically released into
the upper mainstem  and Trout Lake Creek above RM 16.3. The White Salmon rearing ponds
released juvenile spring chinook in 1988 and 1990.

The White Salmon rearing ponds, located at RM 1.5, were originally constructed to as adult brood
stock facilities. The ponds were used for rearing fall chinook until 1984. The ponds are susceptible
to flooding and in January 1990 about 1 million fry were released eariy  during high water.
Disposition of the ponds for rearing is presently uncertain. Rearing capacity of the facility could be
expanded to accommodate 1,450,000  smolts, which is recognized as a long-term program need in
United Stated vs. Oregon. The U.S. Fish and Wildlife Service owns 40 acres of land at the site,
however funds are not presently available for hatchery expansion (WDW,  1990).

The Northwest Planning Council’s habitat capacity model indicated 297,437 smolts could be
produced above Condit Dam, including 113,685 between Condit Dam and the falls at RM 16.3.
Young and Rybak (1987) estimated 35,000 smolts could be produced above Condit. Chapman
(1981) estimated the White Salmon could produce 625 adult chinook (springs and falls) under
pristine conditions.

In 1988 and 1989, the Washington Department of Fisheries recorded a peak spawning count of 73
and 40 adult fish, respectively, below Condit Dam. White Salmon River spring chinook natural
spawn escapement by age and brood year is unavailable. White Salmon River spring chinook sport
catch estimates has been near zero from 1977 through 1986 but 51 adults were caught in 1987
(WDW,  1990). White Salmon River sport catches by age and brood year is unavailable.
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ADULT LIFE HISTORY

Run size. catch and escanement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the.White  Salmon River origin spring
chinook. Out-of-basin harvest on Bonneville Pool stocks, which includes ocean and Columbia River
harvest, has averaged about 15 percent (WDW,  1990). Columbia River sport and commercial
fisheries are managed to minimize harvest of depressed upriver stocks.

Strays from other hatcheries are uncommon. Table 1 lists the coded wire tags from the 1978 brood
through the 1988 brood recovered within the White Salmon subbasin  which originated outside the
White Salmon subbasin. White Salmon River spring chinook releases have been generally untagged.

Time of Migration

Spring chinook destined for areas upstream of Bonneville Dam begin entering the Columbia River in
large numbers in mid-March. Counts peak at Bonneville Dam usually between April 20 and April
28 but can be earlier during abnormally low flow years or later during high run-off. Adult spring
chinook enter the subbasin from April to July.

Snawning.  Period

Natural spawning occurs during the latter part of August and early September.

Snawnine.  Areas

Natural spawning occurs in the three mile stretch downstream from Condit Dam.

Age Comnosition

White Salmon River data are unavailable. However, Carson stock typically ranges from three-year-
old jacks to six-year-old adults with four-year-olds or five-year-olds the dominant age classes.
Carson stock has been the recent egg source for White Salmon releases.

Sex Ratio

White Salmon River data are unavailable. However in adjacent Carson Hatchery, females
comprised 56 - 69 percent of the spring chinook returning to the Carson Hatchery between 1979 -
1984 brood years.

Fecunditv

Fecundity data are not available for White Salmon spring chinook. From 1968 - 1984, the number
of eggs per female at Carson Hatchery ranged from 3,640 (1968) to 5,180 (1978) and averaged
4,300 (Howell et al. 1985).

JUVENILE LIFE HISTORY

Time of Emergence

No information is available on the naturally produced population. At Carson and Little White
Salmon hatcheries, artificial emergence of nearly “buttoned-up” fry occurs primarily in early
January to February after exposure to about 1,750 temperature units (Howell  et al. 1985).
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Time, age and size at migration

Hatchery release information for the White Salmon subbasin  by brood year is presented in Table 2.
Length data of natural spring chinook smolts from the White Salmon River is unavailable. The
number of natural juvenile spring chinook salmon that migrate from-the White Salmon River is also
unavailable.

Survival Rate

White Salmon River survival rate is not available. Smolt-to-adult survival for Carson Hatchery
spring chinook has averaged 0.3 percent (WDW, 1990).

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data available.

DISEASE

Bacteria and parasitic diseases found in the White Salmon River are unavailable.

REFERENCES

The references for this section appear at the end of the following chinook section.
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Table 1 (AE). Emigration of coded wire tagged spring chinook from the White Salmon River subbasin.

Hatchery/Release Recovery site, Run
Site Year(s)

Recovery Method Number Sampled Number Recovered Total Number
Estimated,
(PSMFC)

Big White Salmon Little White Hatchery 1.357 1 1
I Salmon, 1985 I I I I

Based on the following tag codes: 05- 11-16.

Beginning with the 1978 brood.
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Table  2 (JR). Hatchery  releases  of spring  chinook  salmon  into  the Uhite  Salmon  River  subbasin  sorted  by brood  year, hatchery  and life  stage.

Brood
Year
1981
1981
1981
1981
1981
1981
1981
1983
1983
1983
1983
1983
1985
1985
1986
1986
1986
1986
1986
1986
1986
1986
1989
1989
1989
1989

Stock Hatchery

COWLITZ  RIVER
COWL112  RIVER
COWLITZ  RIVER
COWLITZ  RIVER
COWLITZ  RIVER
COWLITZ  RIVER
COWLITZ  RIVER
WIND  R (CARSON  NFH)
ABERNATHY  CREEK
UIND R (CARSON  NFH)
UIND R (CARSON  NFH)
ABERNATHY  CREEK
WIND R (CARSON  NFH)
ABERNATHY  CREEK
WIND R (CARSON  NFH)
WIND  R (CARSON  NFH)
WIND R (CARSON  NFH)
ABERNATHY  CREEK
WIND  R (CARSON  NFH)
WIND R (CARSON  NFH)
ABERNATHY  CREEK
UIND R (CARSON  NFH)
UIND R (CARSON  NFH)
UIND R (CARSON  NFH)
WIND R (CARSON  NFH)
WIND  R icARSoN NFH)

BIG WHITE  SALMON  PND
BIG WHITE  SALMON  PND
BIG UHITE  SALMON  PND
BIG WHITE  SALMON  PND
BIG WHITE  SALMON  PND
BIG WHITE SALMON  PND
LJL WHITE  SALMON  NFH
CARSON  NF HATCHERY
CARSON  NF HATCHERY
CARSON  NF  HATCHERY
CARSON  NF  HATCHERY
CARSON  NF  HATCHERY
LTL WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
BIG WHITE  SALMON  PND
BIG UHITE  SALMON  PND
CARSON  NF  HATCHERY
CARSON  NF HATCHERY
CARSON  NC HATCHERY
CARSON  NF  HATCHERY
CARSON  NF HATCHERY
CARSON  NF  HATCHERY
BIG WHITE  SALMON  PND
BIG WHITE  SALMON  PND
BIG WHITE  SALMON  PND 1375 1053000  BIG WHITE SALMON  RIV
BIG WHITE  SALMON  PND Fingr 02/15/9D  02/15/90 872 IOOOOD BIG WHITE  SALMON  RIV

Life
Stage
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&
PreSm
Fingr
Fingr
Fingr
Fin&
Fingr
Fingr
Fingr
Smelt
Smelt
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
FeFry
FeFry
Fingr

Release
Date  1

11/21/82
ll/21/82
11/21/82
11/21/82
11/21/82
11/21/82
ll/21/82
06i19i84
06/19/84
06/21/84
06/18/84
06/20/84
06il8;86
0611806
04/ll/88
04/ll/88
06/11/87
06illi87
06/15/87
06/12/a?
06/12/87
06/15/87
01/08/9D
02/15/90
01/08/90

Release
Date  2

11/21/82
11/21/82
ll/21/82
11/21/82
11/21/82
ll/21/82
11/21/82
06/19/84
06/21/84
06/21/84
06/18/84
06/20/84
06/18/86
06/18/86
D4/11/88
04/11/88
06/11/87
06/15/87
06/15/8?
D6/12/87
06/12/87
06/15/87
01/08/90
02/15/90
01/08/90

Fish  Number
/lb.  Released

30 40557
30 1254
30 38681
30 1196

45215
1398

30 171460
98 153121
99 284491
98 131370
99 80046

100 65668
56 500000
56 500000
20 335662
20 335662

100 67500
100 135000
100 67500
104 40000
104 65000
103 40000

1375  1053000
872 ID0000

Release  Site CUT  Code

BIG WHITE  SALMON  RIV
BIG WHITE SALMON  RIV
BIG WHITE SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG UHITE  SALMON  RIV
TROUT  LAKE  CR (29)
TROUT  LAKE  CR (29)
BIG UHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE SALMON  RIV
BIG WHITE  SALMON  RIV
BIG UHITE  SALHON  RIV
BIG WHITE SALMON  RIV
BIG WHITE SALMON  RIV
TROUT  LAKE  CR (29)
TROUT  LAKE  CR (29)
TROUT  LAKE  CR
BIG WHITE  SALNON?:
BIG WHITE SALMON  RIV

050952
UNTAGGED
050953
UNTAGGED
051116
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED



WHITE SALMON SUBBASIN

Fall Chinook

GEOGRAPHIC LOCATION

The White Salmon (also commonly called the Big White Salmon River) is located in south central
Washington in Klickitat and Skamania counties. The river begins on the southwest slope of Mount
Adams and flows south about 45 miles into Bonneville Pool on the Columbia River (RM 168.3).
Drainage area is approxjmately  386 square miles. Approximately 47 percent of the subbasin  is in
the Gifford Pinchot Nattonal  Forest. The White Salmon rearing ponds are located at RM 1.5.

The TJ. S. Army Corps of Engineers has established an “in-lieu” site for tribal fishing access at the
mouth of the river. The site has been set aside in compensation for tribal fishing grounds inundated
by the Bonneville Dam reservoir.

ORIGIN

Fall chinook are native to the White Salmon River and some natural production presently occurs
below Condit Dam.

In addition to the historically abundant tule fall chinook, the White Salmon River has supported a
substantial population of upriver bright fall chinook in recent years. Significant numbers of fall
chinook spawning occurred in the White Salmon during October and November in 1987 and 1988.
Coded wire tag recoveries from carcasses sampled during late fall 1987 and 1988 revealed those fish
were primarily stray Upriver Bright stock from Bonneville and Little White Salmon Hatcheries.
Over 59 percent of the late natural spawning fall chinook in the White Salmon River in 1989 were
estimated to be of hatchery origin, primarily Little White Salmon Hatchery upriver brights (Rhymer,
1991).

DISTRIBUTION

Historical distribution was probably confined below the falls at RM 16.3. Condit Dam was built in
1913 at RM 3 and blocked upstream migration of anadromous fish. Two attempts to ladder the dam
failed.

PRODUCTION

Bonneville Pool Hatchery (BPH) ‘Yule”  brood stock was originally taken from the White Salmon
River and other nearby rivers. In 1901, fall chinook eggs collected from the White Salmon River
were transferred to facilities on Spring Creek. In 1986 and 1987, tule fall chinook returns were
trapped at the White Salmon weir and the eggs transferred to Spring Creek National Fish Hatchery
for incubation and rearing. No fall chinook have been trapped at the White Salmon weir since
1987.

Rearing ponds on the White Salmon River at RM 1.5 were used to rear fall chinook fingerlings
through 1984. Fish were reared from early March until a May release. However, poor adult
returns resulted in discontinuation of the program.

Table 1 describes the amount of spawning and rearing habitat, by quality, available in the white
Salmon River.

The Northwest Power Planning Councils smolt capacity model estimated 127,426 fall chinook
fingerlings could be produced below Condit Dam. However, production may be limited by gravel
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quantity. Potential production between Condit Dam and RM 16.3 was estimated to be 32,000
smolts by Young and Rybak (1987). Evidence suggests bright fall chinook natural production may
be occurring (Hymer, 1991). Chapman (1981) estimated the White Salmon could produce 625
natural chinook (springs and falls) under pristine conditions.

The White Salmon tule fall chinook natural spawn escapement from 1980 - 1984 brood years
averaged 267 with a low return of 135 in 1983 and a peak of 439 in 1984. The White Salmon tule
chinook natural spawn escapements by age and brood year are presented in Table 2.

The White Salmon River upriver bright fall chinook natural escapement for 1989 and 1990 return
years was 2,997 and 1,182 fish, respectively (Hymer, 1991). The White Salmon upriver bright fall
chinook natural spawn escapements by age and brood year are presented in Table 3. There were no
upriver bright fall chinook stream surveys on the White Salmon River before 1987; therefore, brood
year return information is incomplete.

From 1977 through 1987, an average of 48 fish were sport caught in the subbasin  (WDW,  1990).
However, stock specific age and brood year analysis for the White Salmon River sport catch is
unavailable.

The tule fall chinook trapped at the White Salmon weir in 1986 and 1987 and upriver brights
trapped in 1987 by age and brood year are presented in Tables 4 and 5, respectively.

ADULT LIFE HISTORY

Run size. catch and escanement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the White Salmon River origin fall chinook.
Out-of-basin harvest may approach 80 percent on Bonneville Pool Hatchery stocks with fish
contributing to ocean and mainstem  Columbia River fisheries (WDW,  1990). Based primarily on
Spring Creek Hatchery 1971 and 1972 brood coded wire tag releases, about 38 percent of the
overall BPH harvest occurred off the Washington coast and 20 percent in the Columbia River
commercial fisheries . Recreational catch upstream of the Megler-Astoria Bridge is negligible
(Howell et al. 1985). From 1977 through 1987, the White Salmon River subbasin  sport harvest rate
was 8.5 percent (WDW,  1990). Columbia River sport and commercial fisheries are managed to
ensure attainment of hatchery egg-take requirements.

Strays from other hatcheries are not unusual. Tables 6 and 7 list the coded wire tags beginning with
the 1978 brood through the 1988 brood recovered within the White Salmon subbasin  which
originated outside the White Salmon subbasin. However, federal hatchery origin coded wire tags
recovered during spawning ground surveys after 1983 are currently unavailable. White Salmon
releases have been generally untagged.

Time of Migration

Tule fall chinook upstream migration occurs in early August and September with greatest abundance
in the, Columbia River estuary in late August and early September. Counts of BPH fall chinook at
Bonneville Dam generally peak between September 4 and September 9.
of the run has migrated past Bonneville by September 20 (Howell et al.

Approximately 90 percent
1985),

Upriver bright fall chinook migration curve is more prolonged and gradual compared to tule fall
chinook passing Bonneville Dam. Upriver bright fall chinook migration occurs through November.
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Soawning  Period

Tule fall chinook natural spawning peaks in late September to early October while upriver bright fall
chinook natural spawning peaks in early to mid November.

Spawning Areas

Spawning occurs in the three mile stretch below Condit Dam.

Ape Comnosition

Age ranges from two-year-old jacks to five-year-old adults with three-year-olds and four-year-olds
usually the dominant age classes for tule fall chinook. Total age composition data for both tule and
upriver bright fall chinook are summarized in Tables 2 through 5. Table 8 lists the age composition
percentages by brood year and fieshwaterocean  rearing for tule fall chinook returning to the White
Salmon River spawning grounds.

Sex Ratio

Female tule fall chinook comprised 47 - 62 percent of the tule fall chinook natural spawners in the
White Salmon River for the 1983 and 1984 brood years. The percent females by brood year and
freshwater.0cea.n  rearing ages for the White Salmon tule fall chinook natural spawners are presented
in Table 9.

Percent females by brood year and age class (freshwaterocean) for tule fall chinook trapped at the
White Salmon weir in 1986 and 1987 are presented in Table 10.

The mean fork length by brood year, sex, and freshwaterocean rearing ages of the White Salmon
River tule fall chinook natural spawners for 1980 - 1984 brood years are available in Tables 11 and
12.

The mean fork length by brood year, sex, and freshwaterocean rearing ages of the tule fall chinook
trapped at the White Salmon weir in 1986 and 1987 are presented in Tables 13 and 14.

Fecundity

Fecundity data are not available for White Salmon fall chinook. However, Spring Creek Hatchery
tule fall chinook fecundity are probably similar. Fecundity averaged 4,700 eggs per female at
Spring Creek Hatchery from 1978 - 1982.

Fecundity of upriver bright fall chinook at Bonneville Hatchery is 4,503 eggs per female (Howell et
al. 1985)

JUVENILE LIFE HISTORY

Time of Emergence

Emergence probably occurs in February and fish rear for a few months prior to spring or early
summer ocean migration (WDW, 1990).

Time. age and size at migration

Based on recoveries of tagged tule Spring Creek juveniles, migration to the Columbia River estuary
is rapid and generally occurs within 1 - 3 weeks after release (Howell et al. 1985). Length data of
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natural fall chinook smolts from the White Salmon River is unavailable. The number of natural
juvenile fall chinook salmon that migrate from the White Salmon River is also unavailable.
Hatchery release information for the White Salmon subbasin  by brood year is presented in Table 15.

Survival Rate

BPH fall chinook reared and released from Spring Creek Hatchery are noted for their generally high
survival rate. Spring Creek substock  fall chinook reared at other stations do not experience the
same high survival. A minimum survival rate (partial catch and escapement) of four groups of
coded wire tagged Spring Creek Hatchery releases ranged between 0 - 1.9 percent (1978 brood) and
0.3 - 2.1 percent (1979). Survival of the 1979 brood releases was based on only two years of
catches. These rates were much higher than the average of 0.2 percent for the 1978 and 1979 brood
tule releases from other stations (Howell et al. 1985). TAC (1984) estimated a general survival rate
of Spring Creek Hatchery releases at 2.0 percent which did not include mortality on juvenile
outmigrants caused by Bonneville Dam.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Schreck et al. (1986) compared isozyme gene frequencies for 11 enzyme systems from samples
collected at Bonneville and Spring Creek Hatcheries.
found for any of the enzymes.

No statistically significant differences were
They did not, however, analyze fall chinook from the White Salmon

basin.

DISEASE

Bacteria and parasitic diseases found in the White Salmon are unavailable.
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Table 1 (HB-1). Estimated amount of rearing and spawning habitat, by quality, of the Big White
Salmon River fall chinook production area.

Distance/Area Excellent Good Fair” POOP Unknoyn Total Confidence

Miles (%) 100 0 0 0 3.3

Acres (%) 100 0 0 0 17.5

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.

WDF WHITE SALMON 9



Table 2 (RN-l). Total age of natural spawner escapement of tule fall chinook returning to the
White Salmon River subbasin, by brood year.

Total Age

Age based on scale reading analysis except:

No data are available for 1980-81 return years.

1982, 1983, and 1985 return years used the Spring Creek National Fish Hatchery age composition.

1984 return year used Spring Creek and Little White Salmon National Fish hatcheries age
composition.
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Table 3 (RN-2). Total age of natural spawner escapement
the White Salmon River subbasin, by brood year.

upriver bright chinook returning to

Total Age

Brood 2 3 4 5. - 6
Y&X

1974

1975

1976

1977

1978

1979

1980

1981 38

1982 302 0

1983 1,211 303 6

1984 786 2,469 823 51

1985 38 159 173 346

1986 75 125 253

1987 55 138

1988 206

Age based on scale reading analysis.

No bright fall chinook surveys on White Salmon River before 1987.

Total Adult
Total

4,129
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Table 4 @H-l). Total age of tule fall chinook returning to the White Salmon River weir, by brood
Year*

Total Age

II Brood I 2 I 3 I 4 I 5’ I 6 1 Total 1 Adult 11
YCZU Total

1974

1975

1976

1977

1978

1979

1980 0

1981 1 0

1982 33 4

1983 136 97

1984 88 70

1985 17

1 9 8 6

1987

Age composition based on scale reading analysis performed by the USF&WS.

1987 return year does not include 4 one-year-old minijacks.

No fall chinook trapped at the White Salmon River weir since 1987.
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Table 5 @H-2).  Total age of upriver bright fall chinook returning to the White Salmon River weir,
by brood year.

Total Age

Brood
YCXU

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

4

18

6 Total Adult
Total

0

I

1988 I I II
Age composition based on scale reading analysis by USF&WS.

No bright fall chinook trapped at the White Salmon River weir since 1987.
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Table 6 (AI-l). Immigration of coded wire tagged tule fall chinook into the White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method Number Number
Sampled Recovered

Little White Salmon Big White Salmon River, Spawning Ground 228 1
Hatchery 1981

Spring Creek Big White Salmon River, Spawning Ground 228 2
1981

Spring Creek Big White Salmon River, Spawning Ground 510 1
1982

Spring Creek Big White Salmon River, Spawning Ground 510 2
1982

Trinity River (Calif.) Big White Salmon River, Weir 186 .l
1987

Cole River, released Big White Salmon River, Weir 186 1
Rogue River 1987

Total Number
Estimated,
(PSMFC)

4

7

11

22

1

1

Based on the following tag codes: 05-04-48, 05-04-33, 05-06-39, 05-06-40, 06-61-43, and 07-31-10.

Beginning with the 1978 brood.
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Table 7 (AI-2). Immigration of coded wire tagged upriver bright fall chinook into the White Salmon River subbasin.

Hatchery/Release Recovery site, Run Year(s) Recovery Method Number Number Total Number
Site I I I Sampled I Recovered I Estimated,

Little White Salmon 1 Big White Salmon River, 1987 1 Weir I 42 I 1 I 1

Spring Creek Big White Salmon River, 1987 Weir 42 1 1

Spring Creek Big White Salmon River, 1987 Weir 42 1 1

Spring Creek Big White Salmon River, 1987 Weir 42 1 1

Based on the following tag codes: 05-12-55, 05-12-57, 05-13-37, and 07-31-25.

Beginning with 1978 brood.
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Table 8 (AC). Age composition percentage -(freshwater.ocean)  by brood year for tule fall chinook
spawning naturally in the White Salmon River.

Age Composition (%)

Age based on scale reading analysis.

WDF WHITE SALMON 16



Table 9 (AS- 1). Percent females by brood year and age class (freshwaterocean) for tule fall
chinook spawning naturally in the white Salmon River.

Females (%)

BroodBrood NN 1.11.1 1.21.2 1.31.3 1.41.4 1.51.5 TotalTotal %%
YeaIYeaI FemaleFemale

19761976

19771977

19781978

19791979

19801980 100.00100.00

19811981 66.6766.67

19821982 33.3333.33 70.0070.00

19831983 99 00 40.0040.00 63.6463.64 00 00 47.3747.37

19841984 1616 00 55.5655.56 78.5778.57 00 00 61.5461.54

19851985

19861986

19871987

1 19881988 m I I I I I I I

Age based on scale reading analysis.
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Table 10 (AS-2). Percent females by brood- year and age class (freshwater.ocean)  for tule fall
chinook trapped at the White Salmon River weir.

Females (%)

Age based on scale reading analysis by USF&WS.
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Table 11 (AL-a). Mean fork length by brood year and age class (freshwater.ocean) for female tule
fall chinook spawning naturally in the White Salmon River.

Mean Fork Length (cm)

Brood
Y&U

1980

N
St. Dev.

1981

N

St. Dev.

1982

N

St. Dev.

1983

N

St. Dev.

1984

N

St. Dev.

1.1 1.2 1.3 1.4 1.5

95

1
---

87

4

1.91

73 88

1 7

--- 8.49

81

2

2.12

Age based on scale reading analysis.
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Table 12 (AL-b). Mean fork length by brood year and age class (freshwaterxean)  for male tule
fall chinook spawning naturally in the White Salmon River.

Mean Fork Length (cm)

Brood
YCZU

1980

N

St. Dev.

1.1 1.2 1.3 1.4 1.5

1981 93

N 2

St. Dev. 14.14

1982 59 98

N 2 3

St. Dev. 0.71 8.00

1983 56 79.33

N 3 3

St. Dev. 5.86 9.29

1984 46

N 3

Age based on scale reading analysis.
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Table 13 (AL-c). Mean fork length by brood yea.r  and age class (freshwaterxean) for female tule
fall chinook trapped at the White Salmon River weir.

Mean Fork Length (cm)

Brood
YEU

1981

N

St. Dev.

1.1 1.2 1.3 1.4 1.5

1982

N

St. Dev.

1983

N

St. Dev.

1984

N

St. Dev.

1985

N

St. Dev.

89 96

16 3

5.25 -a-

79 91

72 52

5.78 5.49

77

26

4.63

Age based on scale reading analysis by USF&WS.
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Table 14 (AL-d). Mean fork length by brood year and age class (freshwater.ocean) for male tule
fall chinook trapped at the White Salmon River weir.

Mean Fork Length (cm)

Brood
YGU

1981

N

St. Dev.

1982

N

St. Dev.

1983

N

St. Dev.

1984

N

St. Dev.

1985

N

St. Dev.

1.1 1.2 1.3 1.4 1.5

104

1
-me

92

17

7.49

78 98

64 23

8.51 9.14

46 71

88 34

5.96 8.99

56

16

3.63

Age based on scale reading analysis by USF&WS.
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Table  15 (TR). Hatchery  releases  of fall  chinook  salmon into  the White  Salmon  River subbasin  sorted  by brood  year,  hatchery  and life stage.

Brood
Year
1975
1976
1976
1976
1977
1977
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1979
1979
1980
1980
1982
1982
1983
1983
1983
1983

stock

ABERNATHY  CREEK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNOUN  STOCK
UNKNOWN  STOCK
MIXED  COLUMBIA
MIXED  COLUMBIA
MIXED  COLUMBIA
MIXED  COLUMBIA
MIXED  COLUMBIA
MIXED  COLUMBIA
SPRING  CREEK
SPRING  CREEK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNOWN  STOCK
WILLARD  (L WHT SALM)
WILLARD  (L WHT SALM)
WILLARD  (I WHT SALH)
WILLARD  (L WHT SALM)
ABERNATHY  CREEK
SPRING  CREEK
ABERNATHY  CREEK
LTL WHITE  SALMON-NFH
ABERNATHY  CREEK
SPRING CREEK
TULE  STOCK  -COLUMBIA
ABERNATHY  CREEK
ABERNATHY  CREEK
TULE STOCK  -COLUMBIA

Hatchery

SPRING  CR NF  HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCHRY
BIG WHITE  SALMON  PND
BIG WHITE  SALMON  PND
BIG WHITE  SALMON  PND
BIG WHITE  SALMON  PND
BIG WHITE  SALMON  PND
BIG WHITE  SALMON  PND
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF  HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
WILLARD  NF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF  HATCHERY
BIG WHITE  SALMON  PND
SPRING  CR NF HATCHRY
LTL WHITE  SALMON  NFH
LTL WHITE  SALMON  NFH
BIG WHITE  SALMON  PND
SPRING CR NF  HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF  HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF  HATCHRY

Life Release Release
Stage Date  1 Date 2
Fingr 05/20/76 05/20/76
Fingr 04/18/77 04/18/77
Fingr 04/18/77 04/18/77
Fingr 04/18/77 04/18/77
Fingr 05/01/78 05/01/78
Fingr 05/01/78 05/01/78
snw1t 06/26/79 06/26/79
smo1t 06/26/79 06/26/79
Smelt 06/26/79 06/26/79
Smlt 06/26/79 06/26/79
slro1t 06/26/79 06/26/79
smott 06/26/?9  06/26/79
Fingr 05/18/79 05/18/79
Fingr 05/18/79 05/18/79
Fingr 05/21/79 05/21/79
Fingr 05/21/79 05/21/79
Fingr 06/01/?9  06/01/79
smdt 03/28/79 03/31/79
molt 03/28/79 03/31/79
Smelt 05/17/?9  05/22/79
Smelt 05/17/79 05/22/79
Fingr 05/12/80 05/12/80
Fingr 05/12/80 D5/12/80
Fingr 05/06/81  05/06/81
Fingr 05/06/81  05/06/81
Fingr 06/02/83 06/02/83
Fingr 06/02/83 06/02/83
Fingr 04/18/84 04/18/84
Fingr 04/18/84 04/18/84
Fingr 05/17/84 05/17/84
Fingr 05/17/84 O-3/17/84

Fish
/lb.

61
82
79
77
61
61

69
69
70
69
50

68

1::
183
98
98

109
109

7s
75

Number
Released

1960400
91438

2720297
87707

144278
2994680

28542
852

34779
746

36348
629 BIG WHITE  SALMON  RIV

141393 BIG WHITE  SALMON  RIV
2887294
2887294

141393
100000
42419

7662
47788

728
2199090
2199090
1084839 BIG UHITE SALMON  RIV
1084839 BIG WHITE  SALMON  RIV

BIG UHITE  SALMON  RIV
BIG UHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG UHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV

1202881 BIG WHITE  SALMON  RIV
1202881 BIG WHITE  SALMON  RIV
1569723 BIG WHITE  SALMON  RIV
1569723 BIG WHITE  SALMON  RIV
1299451 BIG WHITE  SALMON  RIV
1299451 BIG WHITE  SALMON  RIV

Release  Site CUT  Code

BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV
BIG WHITE  SALMON  RIV

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
035501
UNTAGGED
035601
UNTAGGED
035701
UNTAGGED
050443
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
034701
UNTAGGED
035201
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
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LITTLE WHITE  SALMON

Spring Chinook

GEOGRAPHIC LOCATION

The Little White Salmon River, located in Skamania County in south central Washington, drains
approximately 134 square miles. The river originates in the Gifford Pinchot National Forest, west
of Monte Cristo Peak, and travels south for about 19 miles before entering Bonneville Pool on the
Columbia River at River Mile (RM) 162, about six miles below the confluence of the White Salmon
River and the Columbia. A railroad  embankment and highway about one-half mile below the
original mouth of the river cuts off a shallow embayment from the Columbia River and forms 212
acre Drano Lake. Two federal fish hatcheries are located on the river, the Little White Salmon
National Fish Hatchery (NFH)  at RM 1 and Willard NFH at RM 5.

ORIGIN

Spring chinook may have been historically present in small numbers below the barrier falls in the
lower river (Bryant 1949). However, since Bonneville Pool inundated the lower river, only
hatchery fish are present.

Spring chinook releases began in the late 1960’s using Eagle Creek NFH stock plus strays returning
to the Little  White Salmon River.
of Willard and Carson Hatcheries.

Those strays were probably the returns from off station releases
South Santiam (1974 brood) and Klickitat  (1968 and 1974

broods) stock spring chinook were also reared and released at Little White Salmon Hatchery.
Recently, the Little White Salmon Hatchery began to use it’s own returns and/or received eggs from
Carson Hatchery. Spring chinook raised at the Little White Salmon Hatchery are considered a
Carson stock derivative (Howell et al. 1985).

DISTRIBUTION

Anadromous fish migration is completely blocked by a series of waterfalls approximately 37 feet
high located about two miles upstream of the Columbia River. When Bonneville Dam was
completed in 1938, this area was inundated and any natural salmon production ceased.

PRODUCTION

Currently, spring chinook in the Little White Salmon River are from hatchery production.

The Northwest Power Planning Councils habitat capacity model indicated that a total of 32,350
spring chinook smolts could be produced using all subbasin  habitat. Constraints included the basin
size, steep gradients, low summer flows, and lack of spawning habitat.

Little White Salmon Hatchery spring chinook returns from 1967 - 1984 brood years averaged 1,495
with a low return of 239 for the 1970 brood and a high of 5,051 for the 1973 brood. Little White
Salmon Hatchery returns by age and brood year are presented in Table 1.

Little White Salmon River tributary sport catches for the 1971, 1973, 1974, and 1978 return years
averaged 5 jack spring chinook. Only jacks were allowed in the sport catch prior to 1979. Little
White Salmon sport catch estimates for 1979 through 1990 (without 1980 and 1984) return years
averaged 682 spring chinook, and ranged from a low of 7 in 1981 to a high of 1,800 in 1988
(based on punchcard and actual sampling data). Little White Salmon River spring chinook sport
catches by age class and brood year are presented in Table 2.
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Little White Salmon River tribal harvest (including hatchery donations) for 1982 - 1990 (without
1983 and 1984) return years averaged 1,174 spring chinook, and ranged from a low 410 in 1985 to
a high of 1,897 in 1987. Surplus spring chinook from the hatchery were donated to the tribes up
until 1989. In 1989, a tribal commercial fishery harvested 877 spring chinook from Drano Lake.
In 1990, 386 fish were donated to the Yakima Indian Nation and 296 were from a tribal subsistence
fishery in Drano Lake. Little White Salmon River spring chinook tribal harvest (including hatchery
donations) by age class and brood year are listed in Table 3.

The Little White Salmon River spring chinook total returns from 1967 - 1984 brood years averaged
2,055 with a low of 158 for the 1969 brood and a high of 9,056 for the 1983 brood. Little White
Salmon River spring chinook total returns by brood year and age are presented in Table 4.

ADULT LIFE HISTORY

Run size. catch and escanement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the Little White Salmon River origin spring
chinook. When the Little White Salmon Hatchery is expected to achieve it’s escapement goal, the
Washington Department of Fisheries and the Yakima Indian Nation develop a harvest plan for
sharing the harvestable surplus between the recreational fishery and the Yakima tribal members.
The sport fishery occurs in Drano Lake. When the sport fishery was open for 1977 through 1986,
overall subbasin  harvest was 8.4 percent (WDW,  1990). The Yakima Indian tribal members usually
receive hatchery donations but in 1989 had a set net fishery in Drano Lake at the conclusion of the
sport fishery. In 1990, a tribal subsistence set net fishery occurred in Drano Lake. Columbia River
sport and commercial fisheries are managed to ensure attainment of hatchery egg-take requirements
while minimizing other upriver stocks impacts.

Strays from other lower river hatcheries are not unusual. Table 5 lists coded wire tagged Little
White Salmon spring chinook that were non-harvest recovered outside of the subbasin  (beginning
with the 1978 brood through to the 1988 brood). Table 6 lists the coded wire tags recovered within
the Little White Salmon River subbasin  which originated outside the Little White Salmon River
subbasin.

Time of Migration

Spring chinook destined for areas upstream of Bonneville Dam begin entering the Columbia River in
large numbers in mid-March. Counts high at Bonneville Dam usually between April 20 and April
28 but can be earlier during abnormally low flow years or later during high run-offs.

Adult spring chinook return to the hatchery from April to July. At Little White Salmon Hatchery,
approximately 50 percent of the escapement has been collected by the end of May (Howell et al.
1985).

Snawning  Period

Fish are held from mid-April through August and spawned from mid-July to August. Since 1982,
adults have been held indoors and exposed to lights to advance the photoperiod and induce earlier
spawning (Nelson and Bodle, 1988).

&awning  Areas

Little White Salmon Hatchery.
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Ape

Age ranges from three-year-old jacks to six-year-old adults with four-year-olds usually the dominant
age class. Spring chinook released as subyearlings occasionally contribute significantly to the
returns to the Little White Salmon River. Age composition is summarized in Tables 1 through 4.
Table 7 lists the age composition percentages by brood year and age class for spring chinook
returning to the Little white Salmon Hatchery.

Sex Ratio

Female spring chinook comprised 58 - 75 percent of the spring chinook returning to the Little White
Salmon Hatchery between 1981 - 1984 brood years. The percentage of females by brood year and
age class for Little White Salmon Hatchery spring chinook returns are presented in Table 8.

The mean fork lengths by brood year, sex and age classes for spring chinook returning to the Little
White Salmon NFH for the 1978 - 1987 brood years are presented in Tables 9 and 10.

Fecundity

During 1978 - 1982, spring chinook fecundity at Little White Salmon Hatchery averaged 4,ooO eggs
per female and ranged from about 3,800 - 4,800.
age class and brood year is unavailable.

Little White Salmon Hatchery fecundity data by

JUVENILE LIFE HISTORY

Time of Emergence

Incubation runs from mid-July to mid-December and fry emerge from October to December at Little
White Salmon Hatchery.

Time. age and size at migration

Hatchery release information for the Little White Salmon River subbasin  by brood year is presented
in Table 11.

Survival Rate

Egg-to-smolt survival has been about 87.9 percent (WDW,  1990).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Schreck et al. (1986) compared the electrophoretic profiles from their analysis to the historical
baseline data in Milner et al. (1983) in order to evaluate the genetic stability of the isozyme gene
frequencies over time. In the comparison of current verses historical profiles for Little White
Salmon spring chinook, there were no instances of statistically different isozyme gene frequencies.

DISEASE

Infectious hematopoietic necrosis (IHN) was detected in the adults returning to the Little White
Salmon in 1981. Bacteria and parasitic diseases found in the Little White Salmon and Willard
Hatcheries are listed in Tables 12 and 13.
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Table 1 @H-a). Total hatchery returns of spring chinook to the Little White Salmon River subbasin
by brood year. l/

Age Class

1970 0 0 0 9 16 214 0 239 230

1971 0 0 0 14 1,154 1,321 11 2,500 2,486

1972 0 0 0 27 1,067 308 22 1,424 1,397

1973 0 0 0 664 3,103 1,275 9 5,051 4,387

1974 0 0 0 69 353 114 0 536 467

1975 0 0 0 206 766 374 0 1,346 1,140

1976 0 0 0 21 600 128 1 750 729

1977 0 0 0 115 2,466 682 0 3,263 3,148

1978 0 0 0 1 109 1,655 0 1,765 1,764

1979 0 0 0 37 939 275 0 1,251 1,214

1980 0 0 0 14 249 77 0 340 326

1981 9 2 8 44 824 217 0 1,104 1,060

1982 31 163 6 12 536 178 7 933 921

1983 48 114 0 172 2,039 1,347 0 3,720 3,548

1984 305 557 2 26 248 112 0 1,250 1,224

1985 40 57 8 69 1,640 265

1986 24 49 51 1,629

1987 7 18

1988

l/ Excludes tribal donations.
2/ Adult totals include 1.2’s.

Age composition based on scale reading analysis except 1980 and 1981 return years.
Scale reading analysis performed by USFWS.
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Table 2 (RS-a). Total sport catches of spring chinook in the Little White Salmon River (Drano
Lake) subbasin  by brood year.

Age Class

Brood 1.2 1.3 1.4 2.1 2.2 2.3 2.4 Total Adult
YfXU Total 11

1967 0 0 0 0 0 0 0 0 0

1968 0 0 0 2 0 0 0 2 0

1969 0 0 0 0 0 0 0 0 0

1970 0 0 0 3 0 0 0 3 0

1971 0 0 0 2 0 0 0 2 0

1972 0 0 0 0 0 0 0 0 0

1973 0 0 0 0 0 0 0 0 0

1974 0 0 0 0 0 11 0 11 11

1975 0 0 0 13 109 0 0 122 109

1976 0 0 0 0 0 3 6 9 9

1977 0 0 0 0 4 500 0 504 504

1978 0 0 0 0 67 65 0 132 132

1979 0 0 0 0 46 0 0 46 46

1980 0 0 0 0 0 17 0 17 17

1981 0 3 0 0 137 37 0 177 177

1982 0 35 0 3 47 102 0 187 184

1983 2 49 0 17 1,108 1,312 9 2,497 2,480

1984 36 283 3 0 178 54 0 554 554

1985 9 16 0 18 1,179 159

1986 3 16 30 1,141

1987 0 5

1988

l/ Adult totals include 1.2’s.

Sport fisheries prior to the 1979 return year were jack only fisheries.

Age composition based on scale reading analysis.
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Table 3 (RT-a). Total tribal harvest and hatchery donations of spring chinook in the Little White
Salmon River subbasin  by brood year.

Age Class -

l/ Adult totals include 3.1’s.
All tribal harvest was provided by hatchery donations except:

1988 return year - harvest from Drano  Lake tribal commercial fishery.
1990 return year - includes Drano Lake tribal subsistence fishery.

Tribal harvest age composition is a combination of scale samples from the Little White Salmon
Hatchery and the Drano Lake sport fishery.
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Table 4 @B-a). Total returns of spring chinook to the Little White Salmon River by brood year.

Age Class

1988 1 I I I I I I I

l/ Adult totals include 1.2’s.

Age composition based on scale reading analysis.
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Table 5 (AE). Emigration of coded wire tagged spring chinook from the Little White Salmon River subbasin.

Hatchery/Release Recovery site, Run
Site Y=Ns)

Recovery Method Number Sampled Number Recovered Total Number
Estimated,
(PSMFC)

Little White Salmon
Hatchery

Carson, 1987 Hatchery 4,378 1 1

Based on the following tag code: 05- 14-37.

Beginning with the 1978 brood,
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Table 6 (AI). Immigration of coded wire tagged spring chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Number Number Total Number
Method Sampled Recovered Estimated,

(PSMFC)

Carson Hatchery Little White Salmon, 1982 Hatchery 2,544 3 3

Carson Hatchery Little White Salmon, 1982 Hatchery 2,544 1 1

Carson Hatchery Little White Salmon, 1983 Hatchery 2,608 1 2 12

Carson Hatchery Little White Salmon, 1983 Hatchery 2,608 3 3.,.

Spring Creek Hatchery 11 Little White Salmon, 1983 Hatchery 2,608 1 1

H a t c h e r yCarson hite Salmon, 1985 Hatchery 1,357 2 2

Big White Salmon River Little White Salmon, 1985 Hatchery 1,357 1 1.

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 2 2

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 2 2

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 2 2

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 4 4

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 2 2

L i t t l e  W h i t e  S a l m o n ,  1 9 8 6Carson Hatchery H a t c h e r y 1 , 1 4 4 4 4

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 1 11

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 1 1

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 1 1

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 1 1

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 2 2

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 5 5

Carson Hatchery Little White Salmon, 1986 Hatchery 1,144 1 1 4
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Table 6 (cont.) Immigration of coded wire tagged spring chinook into the Little White Salmon River subbasin.

Hatchery/Release Site

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Carson Hatchery

Trinity River

Recovery site, Run Year(s)
REiC7

Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

Little White Salmon, 1986 Hatchery 1,144 2 2

Little White Salmon, 1986 Hatchery 1,144 3 3

Little White Salmon, 1987 Hatchery 4,566 1 1

Little White Salmon, 1987 Hatchery 4,566 1 1

Little White Salmon, 1987 Hatchery 4,566 1 1

Little White Salmon, 1987 Hatchery 4,566 1 1.

Little White Salmon, 1987 Hatchery 4,566 2 2

Little White Salmon, 1987 Hatchery 4,566 3 3

Little White Salmon, 1987 Hatchery 4,566 1 1

Little White Salmon, 1987 Hatchery 4,566 2 2

Little White Salmon, 1987 Hatchery 4,566 3 3

Little White Salmon, 1987 Hatchery 4,566 2 2

Little White Salmon, 1987 Hatchery 4,566 4 4

Little White Salmon, 1987 Hatchery 4,566 1 (1

Little White Salmon, 1987 Hatchery 4,566 1 1

Little White Salmon, 1987 Hatchery 4,566 2 2

Little White Salmon, 1987 Hatchery 4,566 2 ,2

Little White Salmon, 1987 Hatchery 4,566 2 2

Little White Salmon, 1987 Hatchery 4,566 1 1
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Table 6 (cont.) Immigration of coded wire tagged spring chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Number Number Total Number
Method Sampled Recovered Estimated,

(PSMFC)

Lookingglass Hatchery, released Little White Salmon, 1987 Hatchery 4,566 1 1
Imnaha

Carson Hatchery Little White Salmon, 1988 Hatchery 4,020 1 1

Carson Hatchery Little White Salmon, 1988 Hatchery 4,020 2 2

Carson Hatchery Little White Salmon, 1988 Hatchery 4,020 2 2

Carson Hatchery Little White Salmon, 1988 Hatchery 4,020 1 1

Carson Hatchery Little White Salmon, 1988 Hatchery 4,020 2 2

Carson Hatchery Little White Salmon, 1988 Hatchery 4,020 1 1
Carson Hatchery Little White Salmon, 1988 Hatchery 4,020 1 1

Carson Hatchery Little White Salmon, 1988 Hatchery 4,020 1 1

Carson Hatchery Little White Salmon, 1988 Hatchery 4,020 1 1

Carson Hatchery Little White Salmon, 1988 Hatchery 4,020 1 1
Lookingglass  Hatchery Little White Salmon, 1988 Hatchery 4,020 1 1

Lookingglass Hatchery, released Little White Salmon, 1988 Hatchery 4,020 2 ?
Imnaha

Dworshak Hatchery Little White Salmon, 1988 Hatchery 4,020 1 1’

Carson Hatchery Little White Salmon, 1989 Hatchery 1,887 1 1

Carson Hatchery Little White Salmon, 1989 Hatchery 1,887 1 ‘1

Carson Hatchery Little White Salmon, 1989 Hatchery 1,887 1 1

Carson Hatchery Little White Salmon, 1990 Hatchery 2,362 1 1

Carson Hatchery Little White Salmon, 1990 Hatchery 2,362 1 1, ,
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Table 6 (cont.) Immigration of coded wire tagged spring chinook into the Little White Salmon River subbasin.

Based on the following tag codes: 05-04-37, 05-04-38, 05-06-49, 05-09-25, 05-11-16, 05-08-58, 05-08-59, 05-08-61, 05-08-62,
05-08-63,05-09-16, 05-09-17, 05-09-18, 05-09-19, 05-09-20, 05-09-22, 05-09-24, 05-09-25, 05-09-26, 05-09-27, 05-11-53,
05-11-54, 05-l l-56, 05-l l-57, 05-l l-58, 05-l l-59, 05-I l-60, 05-l 1-61, 05-l l-63,05-12-16, 05-12-18, 05-12-21, 05-12-22,
06-61-43,07-33-63, 05-11-62, 05-12-19, 05-12-22, 05-16-08, 05-16-18, 07-31-55, 07-33-63, 10-28-43, 05-18-14, 05-18-26,
05-18-28, 05-18-25, and 05-18-29.

Beginning with the 1978 brood.

l/ Fall chinook spawned as a spring chinook.
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Table 7 (AC). Age composition percentage (freshwater.ocean) by brood year for spring chinook
returning to the Little White Salmon Hatchery.

Age Composition (%) -

Brood N 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4
YtZU

1978

1979

1985 956 0.94 2.83 0.31 1.57 83.05 11.3

1986

1987

1988

Age based on scale reading analysis by USFWS.

LITTLE WHITE SALMON 36



Table 8 (AS). Percent females by brood year and age class (freshwaterocean) for spring chinook returning to the Little White Salmon
National Fish Hatchery.

Females (%)

Brood Year 1 N ) 1.2 ) 1.3
I I I

1978

1982 1 246 1 !

1983 922 53.66

1984 257 68.85 54.95

1985 680 55.56 51.85

1986 83.33 60.00

1987 66.67

1988

91.04

33.33 75.89

50.00 6.67 68.05

0 82.11

3.33 75.64

100.00 0 74.00

33.33 0 75.57

0 77.33

59.83 1 !
50.00

60.14 64.26

59.38 74.77

62.11 66 .47

34.62 58.28

55.56 71.13

0

Age based on scale reading analysis.
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Table 9 (AL-a). Mean fork length by brood year and age class (freshwater.ocean) for female spring
chinook returning to the Little White Salmon National Fish Hatchery.

Mean Fork Length (cm)

1979 75 88

N 193 70

St. Dev. 2.4 3.64

1980 63 75 87

N 1 85 18

St. Dev. -me 3.9 4.5

1981 71 83 57 76 88

N 3 1 1 262 89

St. Dev. 2.52 --- --- 3.2 3.77

1982 89 69 76 88 102

N 1 4 202 38 1

St. Dev. --- 3.1 4.27 4.35 ---

1983 83 66 74 88

N 22 2 562 336

St. Dev. 6.41 10.61 3.3 4.18

1984 73 86 89 76 86

N 42 122 1 74 18

St. Dev. 3.06 4.15 --- 3.32 4.95
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Table 9 (cont.) Mean fork length by brood year and age class (freshwater.ocean) for female spring
chinook returning to the Little White Salmon National Fish Hatchery.

Mean Fork Length (cm) _

BroodBrood 1.11.1 1.21.2 1.31.3 1.41.4 1.51.5 2.12.1 2.22.2 2.32.3 2.42.4
YtXKYtXK

19851985 7171 8282 9393 7676 8787

NN 55 1414 11 600600 6060

St. Dev.St. Dev. 5.365.36 6.546.54 ------ 3.113.11 4.934.93

19861986 7272 8282 7575

NN 1010 1212 532532

St. Dev.St. Dev. 5.025.02 5.695.69 3.153.15

19871987 7373

NN 22

1 St. Dev. 1I St. Dev. I I 3.53 II 3.53 I II II II II II II II

Age based on scale reading analysis.
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Table 10 (AL-b). Mean fork length by brood year and age class (freshwater.ocean) for male spring
chinook returning to the Little White Salmon National Fish Hatchery.

Mean Fork Length (cm)

Brood
YC2.K

1.1 1.2 1.3 1.4 1 . 5 2.3 2.4

N !

*

St. Dev.

1979

N

--P-=I--St. Dev.

94160 i 781980

N

St. Dev. 2-k2 1 27
I

5.7 I 5.04

z-t1981 70

N 1

St. Dev. ---

1982 73 98

St. Dev. 4.89 ---

1983 1 93

I 19 I

St. Dev.

1984 74 94I I

1 6.4St. Dev. 1 1 4.5 1 4.81 1
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Table 10. (cont.) Mean fork length by brood year and age class (freshwater.ocean)  for male spring
chinook returning to the Little White Salmon National Fish Hatchery.

Mean Fork Length (cm)

BroodBrood 1.11.1 1.21.2 1.31.3
YC!XYC!X

19851985 7676 8686

NN 44 1313

St. Dev.St. Dev. 1.731.73 5.315.31

19861986 7777 8989

NN 22 88

St. Dev.St. Dev. 7.077.07 3.733.73

19871987 7272

NN 11

St. Dev.St. Dev. ------

Age based on scale reading analysis.Age based on scale reading analysis.

1.41.4 1.51.5 2.12.1 2.22.2 2.32.3 2.42.4

5353 7878 9292

1515 194194 4848

3.53.5 4.374.37 5.275.27

9191 5555 7878

22 2323 156156

0.70.7 3.853.85 4.314.31

5353

77

2.812.81
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Table  11 (TR). Hatchery  releases  of spring  chinook  salmon into the Little  White  Salmon  River  subbasin  sorted  by brood  year,  hatchery  & life stage.

Brood
Year
1972
1974
1975
1976
1976
1977
1977
1978
1978

Stock Hatchery

LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL UHITE  SALNON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHTTE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH

Life
Stage
molt
snw1t
smo1t
smo1t
molt
molt
smo1t
Fingr
PreSm
Smelt
smott
smo1t
molt
PreSm
Smelt
smott
smo1t

Release
Date  1

01/15/74
04/20/76
05/02/77
04/20/78
04/20/78
04/26/79
04/26/79
IO/la/79
10/18/79
04/16/80
04/16/80
04/20/81
04/20/81
10/28/81
02/20/82
10/28/81
02/20/82
03/16/82
03/16/82
04/15/83
04/15/83

Release
Date  2

01/15/74
04/20/76
05/02/77
04/20/78
04/20/78
04/26/79
04;26;79
IO/la/79
IO/la/79
04/16/80
04/16/80
04j20;81
04/20/81
10/28/81
02/20/82
10/28/81
02/20/82
03/16/82
03/16/82
04/15/83
04/15/83
05/04/83
06/24/83
03;15j83
05/04/83
05/04/83
06/24/83
03/15/83

Fish
/lb.

2:

1:

i;

5:
36
21
22

1x
16
17
16

Number
Released

1063895
571747
693990
621116
621116
790401
790401
223988
223988
510802
510802
645680
645680
100000
583682
100000
583682
210521
210521
750262
750262
375252

81067
130800
426307

48000
46000
29851
48145

2910
89737
44575
78682
89737

107785
47836

109867
49799

108065
423352

4779s
102474
946959

47849
360151
946959
101937
22905
52319
24116
52424
24115
51019
24523
51012

Release  Site CUT  Code

UNKNOUN  STOCK
ABERNATHY  CREEK
ABERNATHY  CREEK
UNKNOWN  STOCK
ABERNATHY  CREEK
UNKNOWN  STOCK
ABERNATHY  CREEK
ABERNATHY  CREEK
UNKNOWN  STOCK

LTL  WHITE  SALMON  RIV
LTL WHITE  SALMON@NFH
LTL  UHITE  SALMON@NFH
LTL UHITE SALMON  RIV
LTL UHITE SALMON@NFH
LTL WHITE  SALMON  RIV
LTL  UHITE SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  UHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL WHITE  SALMONGNFH
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMON  RIV

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

.UNTAGGED
UNTAGGED
UNTAGGED

1978
1978

LTL  UHITE  SALMON-NFH
ABERNATHY  CREEK
LTL  UHITE  SALMON-NFH
ABERNATHY  CREEK
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
ABERNATHY  CREEK
ABERNATHY  CREEK
LTL  UHITE  SALMON-NFH
ABERNATHY  CREEK
LTL  WHITE  SALMON-NFH
ABERNATHY  CREEK
UNKNOWN  STOCK
UNKNOWN  STOCK
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
ABERNATHY  CREEK
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
ABERNATHY  CREEK
LTL  WHITE  SALMON-NFH
LTL  UHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  UHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
ABERNATHY  CREEK
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
WILLARD  (L UHT  SALM)

1979
1979
1980
1980
1980
1980
1981
1981

LTL  WHITE  SALMON  RIV UNTAGGED
LTL  UHITE  SALMONGNFH UNTAGGED

UNTAGGED
UNTAGGED
UNTAGGED

LTL  UHITE  SALMONGNFH
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMONBNFH
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMONBNFH
LTL WHITE  SALMONGNFH
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMONGNFH
LTL  WHITE  SALMONBNFH
LTL WHITE  SALMONBNFH
LTL WHITE  SALMON  RIV
LTL WHITE  SALMONGNFH
LTL  WHITE  SALMONGNFH
LTL WHITE  SALMONBNFH
LTL WHITE  SALMON  RIV
LTL WHITE  SALMONGNFH
LTL WHITE  SALMONGNFH
LTL WHITE  SALMONGNFH
LTL WHITE  SALMONGNFH
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMONEJNFH
LTL  WHITE  SALMONBNFH
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMONBNFH
LTL  WHITE  SALMONBNFH
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMONBNFH

Fingr
Finer
smoit
molt
FeFry
FeFry
Fingr
Fingr
Fingr
Fingr
Finsr
Fin&-
Fingr
molt
molt
Smlt
molt
Fingr
Fingr
Fingr
Fingr
Fingr
Finsr
Fin&
Fingr
smo1t
sivJ1t
Smlt
smo1t
Fingr
Fingr
Fingr
Finer
Fin&
Fingr
Fingr
Fingr
Fingr

1981
1981

UNTAGGED
UNTAGGED

1982
1982
1982
1982
1982

05/04/83
06/24/  83

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
051139
UNTAGGED
051141
UNTAGGED
UNTAGGED
051140
UNTAGGED
UNTAGGED
UNTAGGED
051457
UNTAGGED  I
051458
UNTAGGED
UNTAGGED
051459
UNTAGGED
UNTAGGED
051460
UNTAGGED
UNTAGGED
UNTAGGED
051433
UNTAGGED
051434
UNTAGGED
051437
UNTAGGED
051438
UNTAGGED

03;15;83
05/04/83
05/04/83
06/24/83
03fwa3
05jo4ja3
05/04/83

597
68

it
597

68
68

1982
1982
1982
1982
1982
1982
1982

05/04/83
05/04/83

04h9ja4
04/19/84
04/19/84
04/19/84
05/07/84

04jl9ja4
04/19/84
04/19/84
04/19/84
05/07/84

12
12

::
66

1982
1983
1983 05/07/84 05/07/84 65

05/07/84 05/07/84 651983
1983 05/07h4

05/07/84
05/07/84
06/22/84
06/22/84
04f17fa5
04/17/85
04f17fa5
04/17/85
05/06/85
05/06/85
05/06/85
05/06/85
05/06/85
05/06/85
OSjO6j85
05/06/85
05/06/85

osjo7ja4
05/07/84
05/07/84

1983
1983
1983
1983
1983

06/22/84
06/22/84
04;17;as
04/17/85
04/17/85
04/17/85
05/06/85
05/06/85
05/06/85
05/06/85
05/06/85
05/06/85
05i06i85
05/06/85
05/06/85

1983 LTL  WHITE  SALMON-NFH
1983 LTL  WHITE  SALMON-NFH
1983 ABERNATHY  CREEK

LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  UHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  UHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH

60
60
64
64
64
64

1984
1984
1984



Table  11 (cont.). Hatchery  releases  of spring  chinook  salmon  into the Little  Uhite  Salmon  River  subbasin  sorted  by brood  year,  hatchery  & life  stage.

Brood
Year
1984
1984
19a4
1984
1984
1984
1984
1984
1984
1985
1985
1985
1985
1985
1985
1985
1986
1986
1986
1986
1986
1986
1986
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989

Stock Hatchery Life
Stage

LTL WHITE  SALMON  NFH Fingr
LTL  WHITE  SALMON  NFH Fingr
LTL  WHITE  SALMON  NFH Fingr
LTL  WHITE  SALMON  NFH Finnr
LTL  UHITE  SALMON  NFH Fin&-
LTL  UHITE  SALMON  NFH smott
LTL  WHITE  SALMON  NFH smo1t
LTL  WHITE  SALMON  NFH smo1t
LTL  WHITE  SALMON  NFH Smelt
LTL  UHITE  SALMON  NFH Fingr
LTL  WHITE  SALMON  NFH Fingr
LTL  WHITE  SALMON  NFH Fingr
LTL  WHITE  SALMON  NFH Fingr
LTL  UHITE  SALMON  NFH smo1t
LTL  UHITE  SALMON  NFH smdt
LTL  UHITE  SALMON  NFH Smelt
LTL  WHITE  SALMON  NFH Fingr
LTL  UHITE  SALMON  NFH Fingr
LTL  WHITE  SALMON  NFH Fingr
LTL  WHITE  SALMON  NFH Fingr
LTL  UHITE  SALMON  NFH Fingr
LTL  WHITE  SALMON  NFH Smelt
LTL  UHITE  SALMON  NFH smott
LTL  UHITE  SALMON  NFH EmFry
LTL  WHITE  SALMON  NFH EmFry
LTL  WHITE  SALMON  NFH FeFrv
LTL  WHITE  SALMON  NFH FeFr;
LTL WHITE  SALMON  NFH Fingr
LTL  WHITE  SALMON  NFH Fingr
LTL  UHITE  SALMON  NFH smott
LTL  UHITE  SALMON  NFH smott
LTL UHITE  SALMON  NFH EmFry
LTL UHITE  SALMON  NFH EmFry
LTL  UHITE  SALMON  NFH EmFry
LTL  UHITE  SALMON  NFH EmFry
LTL UHITE  SALMON  NFH EmFry
LTL UHITE  SALMON  NFH EmFry
LTL  UHITE  SALMON  NFH FeFry
LTL  WHITE  SALMON  NFH FeFry
LTL WHITE  SALMON  NFH FeFry
LTL UHITE  SALMON  NFH FeFry
LTL WHITE  SALMON  NFH FeFry
LTL WHITE  SALMON  NFH FeFry
LTL UHITE  SALMON  NFH Fingr
LTL WHITE  SALMON  NFH Fingr
LTL WHITE  SALMON  NFH smo1t
LTL WHITE  SALMON  NFH Smlt
LTL  UHITE  SALMON  NFH snw1t
LTL WHITE  SALMON  NFH Smlt
LTL UHITE  SALMON  NFH EmFry
LTL WHITE  SALMON  NFH EmFry
LTL  UHITE  SALMON  NFH EmFry
LTL UHITE  SALMON  NFH EmFry
LTL UHITE  SALMON  NFH EmFry
LTL WHITE  SALMON  NFH EmFry

Release
Date  1

05/06/85
06/20/85
06/20/85
06/20/85
06/20/85
04/14/86
04/14/86
04/14/86
04/14/a6
05/14/86
06/20/86
05/14/86
06/20/86
03/10/87
04/15/87
04/15/87
02/13/87
03/16/87
06/01/87
02/13/87
06/01/87
04/15/aa
04/15/88
12/18/87
01/05/aa
12/18/87
01/05/8a
06/20/88
06/20/88
04/17/89
04/i 7189
11/10/88
1 l/la/88
1 l/25/88
1 z/02/88
12/08/88
12/16/88
1 lilOi8a
ii/ia/a8
1 l/25/88
1 z/02/88
12/08/88
12/16/88
06/22/89
06/22/89
04/18/90
04/18/90
04/18/90
04/18/90
1 l/29/89
i 2/08/89
12/28/89
01/12/90
ii/29/89
i z/08/89

Release
Date  2

05/06/85
06/20/85
06/20/85
06/20/85
06/20/85
04/14/86
04/14/86
04/14/86
04/14/86
05/14/86
06/20/86
05/14/a6
06/20/86
03/io/a7
04/15/87
04/15/87
02/13/87
03/16/87
06/01 /a7
02/13/87
06/01/87
04/15/a8
04/15/88
12/18/87
01/05/88
12/18/87
01/05/a8
06/20/88
06/20/88
04/17/89
04/17/89
11/10/88
11/18/88
1 l/25/88
1 z/02/88
12;OSjsS
12/16/88
i i/lo/a8
11/18/88
11/25/88
12f 02/a8
i 2/08/8a
12/16/88
06/22/89
06/22/89
04/ia/90
04/18/90
D4/ la/90

Fish
/Lb.

:i

:i
43

:1

::

Number
Released

101937
24619

106015
24916

106029
24368

181738
24005

182101
803736
628354
803736
628354

3000

Release  Site CUT  Code

LTL  UHITE SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  UHITE SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  UHITE SALNON-NFH
LTL  WHITE  SALMON-NFH

LTL  UHITE SALMON@NFH
LTL UHITE SALMON@NFH

UNTAGGED
051435
UNTAGGED
051436
UNTAGGED
051439
UNTAGGED
051440
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

LTL  UHITE SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  UHITE SALMON@NFH
LTL WHITE  SALMON@NFH
LTL  WHITE  SALMONBNFH

LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  UHITE SALMON-NFH
UlND R (CARSON  NFH)
ABERNATHY  CREEK
ABERNATHY  CREEK
LTL  UHITE SALMON-NFH
LTL  WHITE  SALMON-NFH
ABERNATHY  CREEK
LTL  WHITE  SALMON-NFH
LTL  UHITE SALMON-NFH
LTL  UHITE SALMON-NFH
ABERNATHY  CREEK
ABERNATHY  CREEK
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
LTL  WHITE  SALMON-NFH
TULE STOCK  -COLUMBIA
ABERNATHY  CREEK

LTL  WHITE  SALHON@NFH
LTL WHITE  SALMON@NFH

67
54
67
54
17
14

3::
125

3::
42

LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON@NFH
LTL WHITE  SALMONZINFH UNTAGGED
LTL  UHITE SALMON  RIV UNTAGGED

516252
516252

LTL  WHITE  SALMON  RIV UNTAGGED
LTL  WHITE  SALMON@NFH UNTAGGED
LTL  WHITE  SALMON  RIV UNTAGGED
LTL WHITE  SALMON  RIV UNTAGGED
LTL  WHITE  SALMON  RIV UNTAGGED

902338

512526
902338
512526
517446
517446

1101914
779855

1101914
779855
558098
558098
499796
499796
238081
273841
140133
562417
980104
208959
238081
273841
140133
562417
980104

LTL  WHITE  SALMON@NFH UNTAGGED
LTL  WHITE  SALMONiilNFH UNTAGGED

1: LTL  UHITE SALMON  RIV
LTL UHITE SALMONQNFH
LTL  WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON@NFH

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED  ,
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

1680
1620
1680
1620

34
34
13

15::
1512
1564
1417
1375
1375
1512
1512
1564

TULE STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
UIND R (CARSON  NFH)
UIND R (CARSON  NFH)
TULE STOCK  -COLUMBIA
TULE STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
TULE STOCK  -COLUMBIA
TULE STOCK  -COLUMBIA
TULE STOCK  -COLUHBIA
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
TULE STOCK  -COLUMBIA
TULE STOCK  -COLUMBIA
TULE STOCK  -COLUMBIA
WIND  R (CARSON  NFH)
UIND R (CARSON  NFH)
UIND R (CARSON  NFH)
UIND R (CARSON  NFH)
UIND R (CARSON  NFH)
WIND  R (CARSON  NFH)
WIND R (CARSON  NFH)
WIND R (CARSON  NFH)
UIND R (CARSON  NFH)
WIND  R (CARSON  NFH)

LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON  RIV
LTL UHITE SALMON@NFH
LTL  WHITE  SALMON  RIV
LTL WHITE  SALMONaNFH
LTL  UHITE  SALMON  RIV
LTL  UHITE SALMON  RIV
LTL UHITE SALMON  RIV
LTL UHITE SALMON  RIV
LTL UHITE SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON@NFH
LTL UHITE SALMONBNFH
LTL WHITE  SALMONBNFH

1417
1375

LTL  WHITE  SALMONBNFH
LTL  WHITE  SALMON@NFH
LTL  UHITE SALMONBNFH1375

33
33

1:
15
15

1512

208959
574191
574191

LTL  WHITE  SALMON  RIV UNTAGGED
LTL  UHITE SALMONBNFH UNTAGGED

25006
205717

LTL  UHITE SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMONBNFH

052234
UNTAGGED
052235
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

24897
205826
163409
545884
339416
384706
163409
a85300

04/18/90
ii/29fa9

LTL  UHITE SALMONBNFH
LTL  WHITE  SALMON  RIV
LTL  UHITE SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  UHITE SALMONGNFH
LTL  UHITE SALMONBNFH

i 2joaja9
12/28/89
01/12/90
1 l/29/89
12/28/89

1512
1512
1463
1512
1512

LTL UHITE SALMON-NFH
LTL WHITE  SALMON-NFH



Table  11 (cont.). H a t c h e r y  releases  of s p r i n g  chinook  salmon into  the Little  White Salmon  River  subbesin  sorted  by brood  year,  hatchery  & life  stage.

Brood Stock Hatchery Life Release Release Fish Nunber Release  Site CUT  Code
Year Stage Date  1 Date  2 /lb.  Released
1989 WIND R (CARSON  NFH) LTL  UHITE  SALMON  NFH FeFry 01/12/90 01/12/90 1463 384706 LTL WHITE  SALMON@NFH UNTAGGED
1989 WIND  R (CARSON  NFH) LTL  WHITE  SALMON  NFH Fingr 06/25/90 06/25/90 36 1050126  LTL  WHITE  SALMON  RIV  UNTAGGED

1989  WIND R (CARSON  NFH) LTL  UHITE  SALMON  NFH Fingr 06/25/90 06/25/90 36 1050126  LTL  WHITE  SALMON@NFH UNTAGGED
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Table 12 CID-l). Parasites and diseases of sprinn chinook at Willard Hatcherv  located on the Little
Wliite  Sdmon River.

Disease type Hatchery Sp&fic Pathogen

Bacteria Willard Renibacterium salmoninarum  (Bacterial Kidney
Disease)

Parasite Willard Epistylis

Parasite Willard Ampiphrya

Parasite Willard Hexamita

Virus WillardL

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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Table 13 (TD-2). Parasites and diseases of spring chinook at Little White Salmon Hatchery located
on the Little White Salmon River.

Disease type Hatchery Specific Pathogen

II Bacteria Little White Salmon Renibacterium salmoninarum (Bacterial Kidney
Disease)

Bacteria

Bacteria

Bacteria

Bacteria

Parasite

Parasite

Little White Salmon

Little White Salmon

Little White Salmon

Little White Salmon

Little White Salmon

Yersinia ruckeri (Enteric  Redmouth  Disease)

Qtophaga pschrophila (Cold Water Disease)

Myxobacteria

Aeromonas  salmonicida (Furunculosis)

Costia necatrix  (Costia = Ichytyobodo)

1 Little White Salmon 1
I I
I Little White Salmon I

Ampiphrya
Parasite Et&‘vlis

Parasite

Parasite

Parasite

Parasite

Parasite

Parasite

virus

Little White Salmon

Little White Salmon

Little White Salmon

Salmincola edwardsi

Dermocestidium

Myxobolus  spp

1 Little White Salmon 1
I I

Gyrodactylus

Little White Salmon

Little White Salmon

Little White Salmon

Hexamita

Ceratomyxa Shasta

IHN

II

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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LI’ITLE  WHITE SALMON

Fall Chinook

GEOGRAPHIC LOCATION

The Little White Salmon River, located in Skamania County in south central Washington, drams
approximately 134 square miles. The river originates in the Gifford Pinchot National Forest, west
of Monte Cristo Peak, and travels south for about 19 miles before entering Bonneville Pool on the
Columbia River at River Mile (RM) 162, about six miles below the confluence of the White Salmon
River and the Columbia. A railroad embankment and highway about one-half mile below the
original mouth of the river cuts off a shallow embayment from the Columbia River and forms 212
acre Drano Lake. Two federal hatcheries are located on the river, the Little White Salmon National
Fish Hatchery (NFH)  at RM 1 and the Willard NFH at RM 5.

ORIGIN

Fall chinook were historically present in small numbers below the barrier falls in the lower river
(Bryant 1949). The chinook salmon run consisted of fish known as “tules.” However, fish were
unable to pass above the barrier falls and when Bonneville Pool flooded the lower river area, natural
production ceased in the subbasin. Hatchery production began in 1896 from eggs collected in the
river. Over the years, the hatchery has received eggs from other strains of tule fall chinook (WDW,
1990). Nelson and Bodle (1988) indicated that from 1968 to 1983, 51 percent of the fall chinook
released in the Little White Salmon River were not indigenous. Low returns, coupled with little
contribution to commercial or sport harvest, led managers to discontinue production of this stock.

In 1984, the hatchery received upriver bright fall chinook eggs from Bonneville Hatchery (WDW,
1990). Brood stock for Bonneville Hatchery and other upriver bright production started from
upriver-bound fall chinook trapped at Bonneville Dam and is a mixture of fish from several different
production areas above Bonneville (Howell et. al., 1985).

DISTRIBUTION

Anadromous fish migration was completely blocked by a series of waterfalls approximately 37 feet
high located about two miles upstream of the Columbia River. Before Bonneville Dam was
completed, this short reach supported chinook salmon. When Bonneville Dam was completed in
1938, this area was inundated and natural salmon production ceased.

PRODUCTION

Currently, the Little White Salmon NFH produces bright fall chinook. Fingerlings are released at
the hatchery to maintain brood stock for John Day Dam mitigation. Additional fingerlings have also
been planted into the Yakima River (WDW,  1990). Slightly more than one-half million 1986 brood
upriver bright fall chinook fingerlings were reared in net pens and released into Drano Lake.

The Northwest Power Planning Council’s smolt capacity model indicated that a total of 73,652 fall
chinook fingerlings could be produced using all subbasin  habitat.

Little White Salmon NFH tule fall chinook returns from 1979 - 1983 brood years averaged 981 with
a low return of 238 for the 1981 brood and a peak of 2,653 for the 1979 brood. There have been
no tule fall chinook returns to the Little White Salmon NFH since 1988. Little White Salmon NFH
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tule fall chinook returns by age and brood year are presented in Table 1.

Little White Salmon NFH upriver bright.fall chinook returns from 1982 - 1984 brood years were
2,989 (1982 brood), 2,582 (1983 brood), and 3,214 (1984 brood) fish, respectively. There were no
upriver bright fall chinook returns before 1984. Little White Salmon NPH upriver bright fall
chinook returns by age and brood year are presented in Table 2.

Little White Salmon tributary fall chinook sport catch estimates between 1985 - 1987 return years
averaged 45 fish (WDW,  1990). However, stock specific age and brood year analysis for the Little
White Salmon River sport catch is unavailable.

ADULT LIFE HISTORY

Run size. catch and esca-pement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the Little White Salmon River origin fall
chinook. Harvest rate within the subbasin  averaged 2.6 percent for 1985 through 1987 (WDW,
1990). Columbia River sport and commercial fisheries are managed to ensure attainment of
hatchery egg-take requirements.

Strays from other hatcheries are common. Tule and upriver bright fall chinook tagged and released
from the Little White Salmon NPH, and recovered in other subbasins, are presented in Tables 3 and
4 (beginning with the 1978 brood through to the 1988 brood). Little White Salmon tag recoveries
from spawning ground surveys after 1983 are currently unavailable. Coded wire tag recoveries
from carcasses sampled from the Big White Salmon River during the fall 1987 through 1990
revealed those fish were primarily strays from the Little White Salmon NPH (Hymer,  1991).

The tule and upriver bright fall chinook coded wire tags recovered within the Little White Salmon
subbasin  which originated outside the Little White Salmon subbasin  are presented in Tables 5 and 6,
respectively.

Time of Migration

Tule fall chinook upstream migration occurs in early August and September with greatest abundance
in the Columbia River estuary in late August and early September. Counts of tule fall chinook at
Bonneville Dam generally peak between September 4 and September 9. Approximately 90 percent
of the run has migrated past Bonneville Dam by September 20 (Howell et al. 1985).

Bright fall chinook migration curve is more prolonged and gradual compared to tule fall chinook
passing Bonneville Dam. Adult bright fall chinook migration continues through November. Adult
upriver brights return to the hatchery from mid-September to November.

Soawning  Period

Upriver bright adults are held from mid-October to November and spawned in November.

Soawning  Areas

Little White Salmon NFH.
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Ane Comnosition

The age composition of Little White Salmon tule fall chinook ranges from two-year-old jacks to
five-year-old adults with three-year-olds or four-year-olds usually thedominant age classes. Little
White Salmon NFH tule fall chinook age composition data is summarized in Table 1. Table 7 lists
the age composition percentages by brood year for tule fall chinook returning to the Little White
Salmon NFH.

The age composition of Little White Salmon upriver bright fall chinook ranges from two-year-old
jacks to six-year-old adults with four-year-olds or five-year-olds usually the dominant age classes.
Little White Salmon upriver bright fall chinook age composition data is summarized in Table 2.
Table 8 lists the age composition percentages by brood year for upriver bright fall chinook returning
to the Little White Salmon NFH.

Sex Ratio

Female tule fall chinook comprised 51 - 71 percent of the tule fall chinook returning to the Little
White Salmon NFH between 1979 - 1983 brood years. The percentage of females by brood year
and age class for Little White Salmon NFH tule fall chinook returns are presented in Table 9.

Female upriver bright fall chinook comprised 44 and 59 percent of the upriver bright fall chinook
returning to the Little White Salmon NFH for 1983 and 1984 brood years, respectively. The
percent females by brood year and freshwaterocean rearing ages for Little White Salmon NFH
upriver bright fall chinook returns are presented in Table 10.

The mean fork length by brood year, sex, and age class for tule fall chinook returning to the Little
White Salmon NFH are presented in Tables 11 and 12.

The mean fork length by brood year, sex, and age class for upriver bright fall chinook returning to
the Little White Salmon NFH are presented in Tables 13 and 14.

Fecundity

Fecundit for Little White Salmon River upriver bright fall chinook averaged 4,618 during 1987 -
1990 (U&WS, unpublished).

JUVENILE LIFE HISTORY

Time of Emergence

Incubation usually occurs from November to February and fry emerge in March.

Time. age and size at migration

Currently, the Little White Salmon River fall chinook are from hatchery production. Hatchery
release information for the Little White Salmon River subbasin  by brood year is presented in Table
15.

Survival Rate

Data unavailable.
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BIOCHEMICAL-GENETIC CHARACTERISTICS

The upriver bright stock at Bonneville Hatchery (a brood stock source for Little White Salmon
upriver brights) originated from upriver bound fall chinook trapped at Bonneville Dam. Since 1981
adult returns to the Bonneville Hatchery and additional fish trapped at the dam have been used as
brood stock. These fish may be from several different production areas above Bonneville.
Consequently, the genetic characteristics of this stock may be quite mixed (Howell et al. 1985).

DISEASE

IHN was detected in adults in 1981 and common bacterial diseases are bacterial kidney disease
(BKD) and furunculosis. Bacteria and parasitic diseases found in the Little White Salmon NFH are
listed in Tables 16 and 17.
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Table 1 @H-l). Total hatchery returns of tule fall chinook to the Little White Salmon NFH by
brood year.

Total Age

Age composition based on scale reading analysis by USFWS.

1987 return year does not include 1 one-year-old mini jack.

No tule fall chinook returns to Little White Salmon NFH since 1988.
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Table 2 @H-2). Total hatchery returns of upriver bright fall chinook to the Little White Salmon
NFH by brood year.

Total Age

Brood
Y&U

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

2

164

562

30

8

83

76

370

3

32

196

339

596

132

228

246

4

18

62

1,402

1,267

1,472

457

657

5

18

33

56

1,220

398

1,041

782

6

0

0

0

7

16

75

Total

2,989

2,582

3,214

Adult
Total

150

2,825

2,020

3,184

Age composition based on scale reading analysis by USFWS.

1990 return year does not include 108 adult male and 318 female upriver brights transferred from
Bonneville Hatchery and spawned at Little White Salmon NFH.

No upriver bright fall chinook returned before 1984.
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Table 3 (AE-1). Emigration of coded wire tagged tule fall chinook from the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s)

Little White Salmon NFH Big White Salmon River,
1981

Little White Salmon NFH Spring Creek, 1981

Recovery Method Number
Sampled

Number
Recovered

Total
Number

Estimated,
(PSMFC)

Spawning Ground 228 1 4

Hatchery 1,172 1 ! 1

Hatchery ! 9,507 ! 1 ! 1

Hatchery

Little White Salmon NFH Spring Creek, 1984

Willard Hatchery Abernathy Creek, 1984

Based on the following tag code: 05-04-48, 05-04-49, 05-07-47, and 05-03-57.

Beginning with the 1978 brood.

2,025 1 I 1

Little White Salmon NFH origin coded wire tag spawning ground recoveries after 1983 are currently unavailable.
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Table 4 (AE-2). Emigration of code wire tagged upriver bright fall chinook from the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method

Little White Salmon NFH

Little White Salmon NFH

Little White Salmon NFH

Little White Salmon NFH

Little White Salmon NFH

Little White Salmon NFH

Big White Salmon, 1987

Big White Salmon, 1987

Big White Salmon, 1987

Spring Creek, 1987

Spring Creek, 1987

Spring Crelegt)arn Trap,

Weir

Weir

Weir

Hatchery

Hatchery

Hatchery

Number
Sampled

42

42

42
78
78

2,884

Little White Salmon NFH Spring Crgy8Dam  Trap Hatchery 2,884 1
I

1

Little White Salmon NFH Spring Creek, 1990 Hatchery 11,434

Drano Lake Net Pens Spring Creek, 1990 Hatchery 11,434 1 I 1

Based on the following tag code: 05-12-55, 05-12-57, 05-13-37, 05-12-54,05-13-37,  05-12-54,05-12-57,  B5-07-14,  and 05-18-10.

Beginning with the 1978 brood.

Number Total Number
Recovered Estimated,

(PSMFC)

1 1

1 1

-Y--t+-
I

Little White Salmon NFH origin coded wire tag spawning ground recoveries after 1983 are currently unavailable.
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Table 5 (AI-l). Immigration of coded wire tagged tule fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method

Klickitat Hatchery

Spring Creek Hatchery,
released Big White Salmon

Spring Creek Hatchery,
released Big White Salmon

Spring Creek Hatchery

Spring Creek Hatchery,
released Big White Salmon

Spring Creek Hatchery

Abernathy Hatchery

Hagerman  Hatchery

Spring Creek Hatchery

Spring Creek Hatchery,
released Big White Salmon

Spring Creek Hatchery

Spring Creek Hatchery,
released Big White Salmon

Spring Creek Hatchery,
released Staveboldt Creek

Spring Creek Hatchery,
released Staveboldt Creek

Little White Salmon, 1981 Hatchery

Little White Salmon, 1981 Hatchery

Little White Salmon, 1981 Hatchery

Little White Salmon, 1981 Hatchery

Little White Salmon, 1981 Hatchery

Little White Salmon, 1981 Hatchery

Little White Salmon, 1981 Hatchery

Little White Salmon, 1981 Hatchery

Little White Salmon, 1981 Hatchery

Little White Salmon, 1981 Hatchery

Little White Salmon, 1981 Hatchery

Little White Salmon, 1982 Hatchery

Little White Salmon, 1982 Hatchery

Little White Salmon, 1982 Hatchery

Spring Creek Hatchery

Spring Creek Hatchery,
released Big White Salmon

Spring Creek Hatchery

Spring Creek Hatchery

Little White Salmon, 1982 Hatchery

Little White Salmon, 1982 Hatchery

Little White Salmon, 1982 Hatchery

Little White Salmon, 1982 Hatchery

Number Number
Sampled Recovered

L,497

1,497 1

1,497 1

1,497 1

1,497 1

1,497 4

2,148 1

2,148 1

2,148 1

2,148
I

6

+

Total Number
Estimated,
(PSMFC)

1

4

9

2

6

i
1

1 ,’

1

4

1

2

’ 1

1

1

6

1

2
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Table 5 (cont.) Immigration of coded wire tagged tule fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

Spring Creek Hatchery, Little White Salmon, 1982 Hatchery 2,148 1 1
released below Bonneville

Spring Creek Hatchery, Little White Salmon, 1982 Hatchery 2,148 1 1
released below Bonneville

Spring Creek Hatchery, Little White Salmon, 1982 Hatchery 2,148 2 2
released Big White Salmon

Spring Creek Hatchery, Little White Salmon, 1982 Hatchery 2,148 1 1
released Big White Salmon

Spring Creek Hatchery, Little White Salmon, 1982 Hatchery 2,148 6 6
released Big White Salmon

Spring Creek Hatchery, Little White Salmon, 1982 Hatchery 2,148 1 1
released Stavebolt Creek

Spring Creek Hatchery Little White Salmon, 1982 Hatchery 2,148 1 1

Spring Creek Hatchery Little White Salmon, 1982 Hatchery 2,148 1 1

Spring Creek Hatchery Little White Salmon, 1982 Hatchery 2,148 2 2

Spring Creek Hatchery Little White Salmon, 1982 Hatchery 2,148 1 1

Spring Creek Hatchery Little White Salmon, 1982 Hatchery 2,148 1 1

Spring Creek Hatchery, Little White Salmon, 1983 Hatchery 1,192 1 ’ 1
released Big White Salmon

Spring Creek Hatchery Little White Salmon, 1983 Hatchery 1,192 1 1

Spring Creek Hatchery Little White Salmon, 1983 Hatchery 1,192 1 1

Bonneville Hatchery Little White Salmon, 1984 Hatchery 30 1 ’ 1

Bonneville Hatchery Little White Salmon, 1984 Hatchery 30 1 1

Spring Creek Hatchery Little White Salmon, 1984 Hatchery 577 1 1

Washougal Hatchery Little White Salmon, 1985 Hatchery 853 1 1
H a t c h e r yS rin Creek Hatchep g ry . Little White Salmon, 1985 224 1 1
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Table 5 (cont.) Immigration of ,coded  wire tagged tule fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

Spring Creek Hatchery Little White Salmon, 1986 Hatchery 730 1 1

Bonneville Hatchery Little White Salmon, 1986 Hatchery 730 1 1

Bonneville Hatchery Little White Salmon, 1986 Hatchery 730 1 1

Washougal Hatchery Little White Salmon, 1986 Hatchery 730 1 1

Bonneville Hatchery Little White Salmon, 1987 Hatchery 983 1 1

Bonneville Hatchery Little White Salmon, 1987 Hatchery 983 1 1

Bonneville Hatchery Little White Salmon, 1987 Hatchery 983 3 3
McCall Hatchery, released Little White Salmon, 1987 Hatchery 983 1

Salmon River
!

Washougal Hatchery Little White Salmon, 1988 Hatchery 2,092 1 1 ,’

Bonneville Hatchery Little White Salmon, 1988 Hatchery 695 1 1

Bonneville Hatchery Little White Salmon, 1988 Hatchery 695 1 1

Based on the following tag codes: 05-04-46, 05-04-5 1,05-55-01,  05-60-01, 63-19-47, 03-47-01, 03-49-01, 03-52-01, 05-04-34,
05-04-43, 05-06-39, 05-06-40, 05-06-48, 05-06-49, 05-06-41, 07-21-42, 07-24-07, 07-24-08, 05-10-56, 05-10-51, 05-11-45,
07-33-22, 07-33-23, 63-24-61, 07-33-24, 07-33-25, 10-27-38, 63-24-61, and 63-34-28.

Beginning with the 1978 brood. Some tule fall chinook were spawned as brights.
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Table 6 (AI-2). Immigration of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Number Number Total Number
Method Sampled Recovered Estimated, (PSMFC)

Bonneville Hatchery Little White Salmon, 1981 Hatchery 1,497 12 12

Spring Creek Hatchery Little White Salmon, 1981 Hatchery 1,497 1 1

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 28 28

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 7 7

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 2 2

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 1 1

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 7 7

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 9 9
Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 3 3

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 1 1

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 2 2

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 1 1

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 7 7

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 28 2 8

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 7 7

Bonneville Hatchery Little White Salmon, 1982 Hatchery 2,148 9 9

Bonneville Hatchery Little White Salmon, 1983 Hatchery 1,192 1 1 I

Bonneville Hatchery Little White Salmon, 1983 Hatchery 1,192 13 13

Bonneville Hatchery Little White Salmon, 1983 Hatchery 1,192 3 3

Bonneville Hatchery Little White Salmon, 1983 Hatchery 1,192 2 2 t

Bonneville Hatchery Little White Salmon, 1983 Hatchery 1,192 1 1

Hagerman  Hatchery Little White Salmon, 1983 Hatchery 1,192 1 1

Bonneville Hatchery Little White Salmon, 1984 Hatchery 30 2 2

Bonneville Hatchery Little White Salmon, 1984 Hatchery 30 1 1i
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Number Number Total Number
Method Sampled Recovered Estimated, (PSMFC)

Bonneville Hatchery Little White Salmon, 1984 Hatchery 30 4 4

Bonneville Hatchery Little White Salmon, 1984 Hatchery 30 7 7

Bonneville Hatchery Little White Salmon, 1984 Hatchery 30 1 1

Bonneville Hatchery Little White Salmon, 1984 Hatchery 30 6 6

Bonneville Hatchery Little White Salmon, 1984 Hatchery 30 1 1

Bonneville Hatchery Little White Salmon, 1984 Hatchery 30 4 4

Bonneville Hatchery Little White Salmon, 1984 Hatchery 30 2 2

Bonneville Hatchery Little White Salmon, 1985 Hatchery 224 1 1

Hagerman  Hatchery Little White Salmon, 1985 Hatchery 853 1 1

Spring Creek Hatchery, Little White Salmon, 1985 Hatchery 853 1 1
released Yakima River

Bonneville Hatchery Little White Salmon, 1985 Hatchery 853 2 2

Bonneville Hatchery Little White Salmon, 1985 Hatchery 853 4 4

Bonneville Hatchery Little White Salmon, 1985 Hatchery 853 4 4

Bonneville Hatchery Little White Salmon, 1985 Hatchery 853 7 7

Bonneville Hatchery Little White Salmon, 1985 Hatchery 853 1 1

Bonneville Hatchery Little White Salmon, 1985 Hatchery 853 4 4 t

Bonneville Hatchery Little White Salmon, 1985 Hatchery 853 2 2

Bonneville Hatchery Little White Salmon, 1985 Hatchery 853 5 5

Bonneville Hatchery Little White Salmon, 1985 Hatchery 853 2 2

Bonneville Hatchery Little White Salmon, 1985 Hatchery 853 16 16

Bonneville Hatchery Little White Salmon, 1985 Hatchery 853 4 4

Bonneville Hatchery, released Little White Salmon, 1986 Hatchery 1,827 7 7
Tanner Creek
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Number Number Total Number
Method Sampled Recovered Estimated, (PSMFC)

Bonneville Hatchery, released Little White Salmon, 1986 Hatchery 1,827 4 4
Tanner Creek

Bonneville Hatchery, released Little White Salmon, 1986 Hatchery 1,827 1 1
Tanner Creek

Hagerman  Hatchery Little White Salmon, 1987 Hatchery 3,091 1 1

Bonneville Hatchery Little White Salmon, 1987 Hatchery 3,091 8 8

Bonneville Hatchery Little White Salmon, 1987 Hatchery 3,091 9 9

Bonneville Hatchery Little White Salmon, 1987 Hatchery 3,091 2 2

Bonneville Hatchery Little White Salmon, 1987 Hatchery 3,091 1 1

Bonneville Hatchery Little White Salmon, 1987 Hatchery 3,091 12 12

Bonneville Hatchery Little White Salmon, 1987 Hatchery 3,091 4 4

Bonneville Hatchery Little White Salmon, 1987 Hatchery 3,091 1 1

Bonneville Hatchery Little White Salmon, 1988 Hatchery 2,092 1 1

Bonneville Hatchery Little White Salmon, 1988 Hatchery 2,092 7 7

Bonneville Hatchery Little White Salmon, 1988 Hatchery 2,092 3 3
Bonneville Hatchery Little White Salmon, 1988 Hatchery 2,092 1 1

Bonneville Hatchery Little White Salmon, 1988 Hatchery 2,092 1 1 I

Bonneville Hatchery, released Little White Salmon, 1988 Hatchery 2,092 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988 Hatchery 2,092 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988 Hatchery 2,092 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988 Hatchery 2,092 1 1
Dam Bypass Study
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s)
RMZ

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Little White Salmon, 1988 Hatchery
I

2,092

Little White Salmon, 1988

Little White Salmon, 1988

Bonneville Hatchery, released Little White Salmon, 1988
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988
Dam Bypass Study

Bonneville Hatchery, released
I

Little White Salmon, 1988
Dam Bvoass Studv

Hatchery 1 2,092

Hatchery 1 2,092

Hatchery
I

2,092

Hatchery
I

2,092

Hatchery
I

2,092

Hatchery
I

2,092

Bonneville Hatchery, released Little White Salmon, 1988 Hatchery 2,092
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988 Hatchery 2,092
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988 Hatchery 2,092
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988 Hatchery 2,092
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988 Hatchery 2,092
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988 Hatchery 2,092
Dam Bypass Study

Bonneville Hatchery, released
I

Little White Salmon, 1988
Dam BvDass  Studv

Hatchery

Number Total Number
Recovered Estimated, (PSMFC)

1

1 1
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site
I

Recovery site, Run Year(s)

Bonneville Hatchery, released Little White Salmon, 1988
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1988
Dam BvDass  Studv

Bonneville Hatchery, released
I

Little White Salmon, 1988
Dam Bvoass  Studv

Bonneville Hatchery, released Little White Salmon, 1989
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989
Dam BvDass Studv

Bonneville Hatchery, released
I

Little White Salmon, 1989
Dam BvDass Studv

Bonneville Hatchery, released Little White Salmon, 1989
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989
Dam Bypass Study

Number Number Total Number
Sampled Recovered Estimated, (PSMFC)

i Hatchery 2,092 1 1

1 Hatchery 2,092 1 1

~ Hatchery
I

1 1

1 Hatchery
I

2,092
I

1 1

i Hatchery
I

1,818
I

Hatchery
I

1,818
I

Hatchery
I

1,818
I

Hatchery
I

1,818
I

2 2

Hatchery 1 1,818 I 1

Hatchery
I

1,818
I

1 1

Hatchery
I

1,818
I

1

Hatchery
I

1,818
I

Hatchery
I

1,818
I

Hatchery
I

1,818
I
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Number Number Total Number
Method Sampled Recovered Estimated, (PSMFC)

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 2 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 I
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 2 2
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bvoass Studv

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

Bonneville Hatchery, released
Dam Bypass Study

~ Recovery site, Run Year(s) Recovery Number Number Total Number
Method Sampled Recovered Estimated, (PSMFC)

~ Little White Salmon, 1989 Hatchery 1,818 1 1

Little White Salmon, 1989 1 Hatchery 1 1,818 ( 1 1

~ Little White Salmon, 1989
I

Hatchery
I

1,818
I

1
I

1

’ Little White Salmon, 1989
I

Hatchery
I

1,818
I

2 I 2

1 Little White Salmon, 1989 I Hatchery I 1,818 I 1 I 1

Little White Salmon, 1989 I Hatchery I 1,818 I 1 I 1

Little White Salmon, 1989 I Hatchery I 1,818 I 1 I 1

Little White Salmon, 1989 I Hatchery I 1,818 I 1 I 1

Little White Salmon, 1989 I Hatchery I 1,818 I 1 I 1

Little White Salmon, 1989 I Hatchery I 1,818 I 1 I 1
I

Little White Salmon, 1989 Hatchery 1,818 1 1

Little White Salmon, 1989 Hatchery 1,818 1 1

Little White Salmon, 1989 Hatchery 1,818 2 2

Little White Salmon, 1989 Hatchery 1,818 1 1
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) RMydq Number Number Total Number
Sampled Recovered Estimated, (PSMFC)

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 2 2
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 2 2
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 2 2
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 2 2
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 2 2
D a m  B y p a s s  S t u d y

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

-

Hatchery/Release Site Recovery site, Run Year(s) R;e~tiq Number Number Total Number
Sampled Recovered Estimated, (PSMFC)

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 1,818 1 1
Dam Bypass Study

Hatchery

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Dam Bypass Study

Bonneville Hatchery, released Little White Salmon, 1989
Dam Bypass Study

Hatchery 1,818 1 1

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 1 1

Bonneville Hatchery, released Little White Salmon, 1989 Hatchery 1,818 1 1
Umatilla River

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 2 2

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 4 4

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 2 2

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 1 1

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 1 1

’Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 1 1

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 1 1

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 1 1

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 2 2 t

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 2 2

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 1 1

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 1 1

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 1 1
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Table 6 (cont.) Immigraton of &led wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Rgeydq Number Number Total Number
Sampled Recovered Estimated, (PSMFC)

Bonneville Hatchery Little White Salmon, 1989 Hatchery 1,818 1 1

Eagle Creek Hatchery Little White Salmon, 1989 Hatchery 1,818 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 3 3

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 5 5

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1 I
Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1 4

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 3 3

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1 c
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site

Bonneville Hatchery

Bonneville Hatchery

Recovery site, Run Year(s) Recovery Number Number Total Number
Method Sampled Recovered Estimated, (PSMFC)

Little White Salmon, 1990 Hatchery 2,130 1 1
Little White Salmon, 1990 Hatchery 2,130 2 2

II Bonneville Hatchery 1 Little White Salmon, 1990 1 Hatchery 1 2,130 ! 2I I I ! 2

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

II Bonneville Hatchery I Little White Salmon, 1990 I Hatchery 1 2,130 1 1I I I ! 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 3 3

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

II Bonneville Hatchery I Little White Salmon, 1990 I Hatchery 1 2,130 ! 1 ! 1I I I
Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 3 3

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

II Bonneville Hatchery ) Little White Salmon, 1990 1 Hatchery I 2,130 ! 1 I 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 I1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 3 3

II Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 I 2

II Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 I 1 I

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

II Bonneville Hatchery ] Little white Salmon, 1990 1 Hatchery 2,130 I 2 I 2

II Bonneville Hatchery 1 Little White Salmon, 1990 1 Hatchery 2,130 I 1 I 1
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s) RMycdq Number Number Total Number
Sampled Recovered Estimated, (PSMFC)

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 3 3
Bonneville Hatchery Little White Salmon, 1990 1 1r Hatchery 2,130

II Bonneville Hatchery 1 Little White Salmon, 1990 1 Hatchery 1 2,130 ! 1I I I ! 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 5 5
Bonneville Hatchery Little White Salmon, 1990I Hatchery 2,130 1 1

II Bonneville Hatchery 1 Little White Salmon, 1990 1 Hatchery I 2,130 ! 2I I I ! 2

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 4 4
Bonneville Hatdery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

Bonneville Hatchery Little White Salmon, 1990 1 1I Hatchery 2,130

II Bonneville Hatchery I Little White Salmon, 1990 I Hatchery I 2,130 ! 1 ! 1I 1 I
Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

Bonneville Hatchery Little White Salmon, 1990 1 1I Hatchery 2,130

II Bonneville Hatchery I Little White Sa,lmon, 1990 I Hatchery 1 2,130 1 2 1 2

IBonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 1 1

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

II Bonneville Hatchery I Little White Salmon, 1990 I Hatchery I 2,130 ! 1 ! 1I I III Bonneville Hatchery I Little White Salmon, 1990 I Hatchery I 2,130 ! 1 1 1 8I I I
Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 3 3

Bonneville Hatchery Little White Salmon, 1990 Hatchery 2,130 2 2

II Bonneville Hatchery 1 Little White Salmon, 1990 1 Hatchery 2,130 ! 1 ! 1I I I
II Bonneville Hatchery I Little White Salmon, 1990 1 Hatchery 1 2,130 I 1 I 1
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

II Hatchery/Release Site
I

Recovery site, Run Year(s)

II Bonneville Hatchery 1 Little White Salmon, 1990I
Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White SaImon,  1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatchery Little White Salmon, 1990

Bonneville Hatcherv Little White Salmon. 1990

Hatchery 1 2,130I

Hatchery 2,130I

Hatchery I 2,130I
Hatchery 2,130

Hatchery 2,130

Hatchery 1 2,130I

Hatchery I 2,130

q-e&-
Hatchery 1 2,130,

Hatchery . 2,130I
Hatchery 1 2,130

Number
Recovered

Total Number
Estimated, (PSMFC)
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

II Hatchery/Release Site I Recovery site, Run Year(s)

Bonneville Hatchery

Bonneville Hatchery

Little White Salmon, 1990

Little White Salmon, 1990

II Bonneville Hatchery I Little White Salmon, 1990

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Recovery
Method

Hatchery

Number Number Total Number
Sampled Recovered Estimated, (PSMFC)
2,130 1 1I

Hatchery 1 2,130 ! 2 ! 2I
Hatchery 2,130 1 1

Hatchery 2,130 1 1

Hatchery 2,130 1 1I
Hatchery I 2,130 1 1 ! 1I
Hatchery 2,130 1 1

Hatchery 2,130 1 1I I
Hatchery 1 2,130 ! 1 ! 1I
Hatchery 2,130 1 1

Hatchery 2,130 1 1
Hatchery I 2,130 ! 1 ! 1I
Hatchery 2,130 1 1

Hatchery 2,130 1 1
Hatchery ) 2,130 ! 1 ! 1I
Hatchery 2,130 1 1

Hatchery 2,130 ’1 1

Hatchery ) 2,130 I 1 j 1
I

Hatchery I 2,130 ! 1 ! 1I
Hatchery I 2,130 ! 2 ! 2 tI
Hatchery 2,130 1 1

Hatchery 2,130 1 I 1
Hatchery 1 2,130 ! 1 I 1
Hatchery 2,130 1 1
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Table 6 (cont.) Immigraton of coded wire tagged upriver bright fall chinook into the Little White Salmon River subbasin.

Hatchery/Release Site Recovery site, Run Year(s)

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Rock Creek Net Pens

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Little White Salmon, 1990

Recovery Number
Method Sampled

Hatchery 2,130

Hatchery 2,130

Hatchery 2,130

Hatchery 2,130

Hatchery 2,130

Hatchery 2,130

Number
Recovered

1

1

r)

2

2
PB

1

Based on the following tag codes: 05-10-22,  05-15-26,  07-21-41, 07-21-43, 07-24-24, 07-24-26, 07-25-47, 07-25-07, 07-28-27,
07-28-28, 07-30-07, 07-31-25, 07-31-26, 07-33-17, 05-13-54, 07-30-08, 07-33-18, 07-37-54, 23-20-58, 23-20-59, 23-21-03, 23-21-07,
23-21-16, 23-21-17, 23-21-23, 23-21-25, 23-21-35, 23-21-44, 23-21-45, 23-21-48, 23-21-52, 23-21-56, 23-21-59, 23-21-60, 23-22-03,
23-22-04,23-22-05,23-22-07,  23-22-14, 23-22-17, 23-22-18,23-22-19,23-22-22,  23-22-24, 23-22-25, 23-25-31, 23-25-37, 23-25-49,
23-26-11, 23-26-21, 23-26-38, 23-20-57, 23-20-60,  23-20-61, 23-21-01, 23-21-04, 23-21-08, 23-21-10, 23-21-11, 23-21-14, 23-21-15,
23-21-20, 23-21-25, 23-21-27, 23-21-30, 23-21-36, 23-21-43, 23-21-47, 23-21-49, 23-21-50, 23-21-51, 23-21-53, 23-21-54, 23-21-55,
23-21-57, 23-21-58, 23-21-61, 23-21-62, 23-22-06, 23-22-08, 23-22-10, 23-22-11, 23-22-12, 23-22-13, 23-22-16, 07-33-26, 07-36-34,
07-36-35, 07-36-36, 07-37-52, 07-37-53, 07-37-55, 07-43-16, 07-47-22, 07-47-32, 07-47-37, 07-47-37, 07-47-38, 07-47-41,  07-47-42,
10-26-41, 07-33-18, 07-42-54, 07-43-03, 07-43-17, 07-43-20, 07-47-19, 07-47-19, 07-47-21, 07-47-21, 07-47-25, 07-47-32, 07-47-38,
07-47-41, 07-47-42, 07-50-30, 23-20-55, 23-20-63, 23-21-06, 23-21-09, 23-21-13,23-21-19,  23-21-22, 23-21-24, 23-21-31,23-21-33,
23-21-34, 23-21-37, 23-21-38, 23-21-39, 23-21-41, 23-21-42, 23-22-01, 23-22-02, 23-22-15, 23-22-20, 23-22-21, 23-25-16, 23-25-28,
23-25-44, 23-25-47, 23-25-56, 23-26-19, 23-26-52, 23-26-62, 23-28-21,23-28-25, 23-28-32, 23-28-37, 23-28-41, 23-28-44, 23-28-50,
23-28-52, 23-28-62, 23-31-11, 23-31-16, 23-31-21, 23-31-25, 23-31-26, 23-31-37, 23-31-38, 23-31-41, 23-31-42, 23-31-44, 23-31-47,
23-31-61, 23-31-62, 23-32-01, 23-32-04, 23-32-04, 23-32-07, B5-03-09,  05-05-28,07-22-07, 07-25-06, 07-17-33, 07-17-35, 07-21-43,
07-25-07, 07-16-38, 07-16-61, 07-17-34, 10-22-l 1, 07-24-24, 07-24-26, 07-25-47, 07-28-27, 07-28-28, and 07-24-25. 1

Beginning with the 1978 brood.
Some upriver bright coded wire tagged fail chinook were spawned as tules.
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Table 7 (AC-l). Age composition percentage (freshwater.ocean)  bv brood year for tule fall chinook
r&umiig to ihe Litfie  White- Salmon-N@H.

_ s s

Age Composition (%)

Age based on scale reading analysis by USFWS.
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Table 8 (AC-2). Age composition percentage (freshwaterocean)  by brood year for upriver bright
fall chinook returning to the Little White Salmon NFH.

Age Composition (%) -

BroodBrood NN 1.11.1 1.21.2 1.31.3 1.41.4 1.51.5 2.12.1 2.22.2 2.32.3
YCZUYCZU

19781978

19791979

19801980

19811981

19821982

19831983 546546 29.1229.12 1q.441q.44 38.4638.46 14.1014.10 1.651.65 00 3.663.66 2.572.57

19841984 1,0721,072 0.370.37 9.529.52 31.0631.06 54.9554.95 2.332.33 00 0.370.37 1.401.40

19851985

19861986

19871987

19881988

Age based on scale reading analysis by USFWS.Age based on scale reading analysis by USFWS.
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Table 9 (AS-l). Percent females by brood year and age class (freshwaterocean) for tule fall
chinook returning to the Little White Salmon NFH.

Females (%)

Brood N 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 Total %
I year . Female

1974

1975

1976 54.55 I

II 1977 ! ! 73 .16  60 .00 ! ! II
1978 60.00 77.18 40.00

1979 747  4 .12 67.31 68.77 77.78 0 0 0 0 63.04

1980 440 0 68.22 76.18 60.00 0 0 0 0 71.43

1981 123 5.88 60.55 69.86 100.00 0 0 0 0 60.29

1982 116 9.10 35.24 66.36 66.67 0 0 0 100.00 49.79

1983 317 0 49.35 69.44 40.00 0 0 0 0 51.14

1984 1.56 37.96 62.78

1985 0 55.56

1986 0

1987

1988

Age based on scale reading analysis by USFWS.
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Table 10 (AS-2). Percent females by brood year and age class (freshwater.ocean)  for upriver bright
fall chinook returning to the Little White Salmon NFH.

Females (%)

1985 0 10.34 55.14 62.66 31.82 54.55

1986 0 12.88 61.32

1987 2.27 12.36

1988 0

Age based on scale reading analysis by USFWS.
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Table 11 (AL-a). Mean fork length by brood year and age class (freshwater-ocean) for female tule
fall chinook returning to the Little White Salmon NFH.

Mean Fork Length (cm)
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Table 11 (cont.) Mean fork length by brood year and age class (freshwater.ocean)  for female tule
fall chinook returning to the Little White Salmon Hatchery.

Mean Fork Length (cm)

Brood 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3
YES

1984 47 78 90

N

St. Dev.

1985

N

St. Dev.

1986

N

St. Dev.

2 194 307

5.66 4.58 5.14

78

5

8.41

Age based on scale reading analysis by USFWS.
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Table 12 (AL-b). Mean fork length by brood year and age class (freshwater.ocean) for male tule
fall chinook returning to the Little White Salmon NFH.

Mean Fork Length (cm)

Brood 1.1 1.2 1.3 1.4
YtZU

1977 94 100

N 51 2

St. Dev. 7.50 2.80

1978 82 93 103

N 106 34 9

St. Dev. 6.50 6.80 4.80

1979 57 84 90 91

N 93 135 208 2

St. Dev. 7.10 7.40 8.20 2.80

1980 58 75 92 102

N 15 68 91 2

St. Dev. 8.90 7.20 6.30 5.70

1981 57 76 93

N 16 43 22

St. Dev. 6.90 7.40 6.00

1982 49 78 93 100

N 10 68 36 3

St. Dev. 7.40 6.10 9.98 2.65

1983 58 81 94 107

N 37 195 65 3

St. Dev. 2.40 6.15 6.62 7.00
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Table 12 (cont.) Mean fork length by brood yeax and age class (freshwater.ocean)  for male tule fall
chinook returning to the Little White Salmon Hatchery.

-Mean Fork Length (cm)

Brood
YtXT

1984

N

St. Dev.

1985

N

St. Dev.

1986

N

St. Dev.

1.1

56

126

5.87

46

5

6.58

58

1

- -

1.2 1.3 1.4

80 96

317 182

5.43 6.3

76

4

10.4

Age based on scale reading analysis by USFWS.
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Table 13 (AL-c). Mean fork length by brood year and age class (freshwater.ocean)  for female
upriver bright fall chinook returning to the Little White Salmon NFH.

Mean Fork Length (cm)

Brood 1.1 1.2 1.3 1.4 1.3 2.1 2.2 2.3
Year

1980 103

N 6

S t .  Dev . 12.43

N 26 258 139 4

St. Dev. 3.97 4.92 5.42 5.29

1983 73 87 93 99 82 93

N 19 137 46 8 17 11

St. Dev. 6.76 6.08 5.04 2.41 6.31 6.05

1984 75 89 97 98 85 95

N 59 211 339 11 2 10

St. Dev. 4.87 7.80 4.98 3.71 6.36 5.25

1985 75 88 96 81 85

N 3 134 151 7 6

St. Dev. 3.00 5.07 4.49 2.76 13.96

1986 73 87

N 17 130

St. Dev. 3.70 5.34
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Table 13 (cont.) Mean fork length by brood year and age class (freshwater.ocean)  for female
upriver bright chinook returning to the Little White Salmon Hatchery.

Mean Fork Length (cm)

Brood 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3

1987 62 72

N 1 11

St. Dev. --- 3.07

1988

N

St. Dev.

Age based on scale reading analysis by USFWS.
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Table 14 (AL-d). Mean fork length by brood year and age class (freshwaterocean) for male
upriver bright fall chinook returning to the Little White Salmon NFH.

-Mean Fork Length (cm)

Brood 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3
YtZU

1980 108

N 4

St. Dev. 6.86

1 9 8 1 91 100

N 6 6

St. Dev. 12.88 10.68

1982 66 93 105 112

N 32 82 76 2

St. Dev. 7.89 7.65 8.17 5.66

1983 47 68 89 103 118 88 100

N 159 38 73 31 1 3 3

St. Dev. 4.7 6.98 7.28 6.68 --- 4.04 8.08

1984 48 73 95 106 104 74 10

N 4 43 122 250 14 2 5

St. Dev. 5.12 7.40 8.21 6.38 13.12 0.71 4.71

1985 51 67 88 104 58 73 90

N 1 26 109 90 4 15 5

St. Dev. - 5.14 7.44 6.15 4.27 6.43 6.96

1986 46 69 90

N 21 115 82

St. Dev. 3.65 4.48 7.46
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Table 14 (cont.) Mean fork length by brood year and age class (freshwater.ocean) for male upriver
bright fall chinook returning to the LiMe White Salmon Hatchery.

Mean Fork Length (cm)Mean Fork Length (cm)

1.3 1.4 1.5Brood
Yf!X

1987

N

St. Dev.

1988

N

St. Dev.

1.1

47

43

2.74

49

138

4.34

1.2

69

78

5.78

2.1 2.2 2.3

1

Age based on scale reading analysis by USFWS.
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Table  15 (TR). Hatchery  releases  of fall  chinook  salmon  into Little  Uhite  Salmon  subbasin,  sorted  by brood  year,  hatchery  & life  stage.

Brood
Year
1975
1975
1976
1976
1976
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977

Stock Release  Site CUT  Code

ABERNATHY  CREEK
ABERNATHY  CREEK

Hatchery Release
Date  1

LTL  WHITE  SALMON-NFH
LTL UHITE SALMON-NFH
UNKNDUN  STOCK
UNKNOUN  STOCK
UNKNOWN  STOCK
LTL  WHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL  UHITE SALMON-NFH
LTL WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL UHITE SALMON-NFH

LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALNON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE  SALMON  MFH
LTL UHITE SALMON  NFH
LTl UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL UHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL UHITE SALMON  NFH
LTL  WHITE  SALNON  NFH
LTL  WHITE  SALHON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALHON  NFH
LTL  UHITE  SALHON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE  SALHON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
SPRING CR NF  HATCHRY
SPRING CR NF HATCHRY
WILLARD  NF HATCHERY
WILLARD  NF  HATCHERY
UILLARD NF  HATCHERY
WILLARD  NF HATCHERY
UILLARD NF  HATCHERY
UILLARD NF  HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF  HATCHERY

Life
Stage
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&
Fingr
Finer
Fingr
PreSm

04/27/76
05/20/76
06/01/77
06/01/77
06iOli77

Release
Date  2

04/2?/76
05/20/76
06/01/77
06/01/77
06/01/77

06;25/78
07/00/78

06j25;78
07/00/78
05/25/78
05/25/78
05/25/78
05;25;78
05/25/78

LTL  WHITE  SALMON-NFH
LTL  UHITE SALMON-NFH
LTL  UHITE SALMON-NFH
LTL UHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL  WHITE  SALHON-NFH
LTL WHITE  SALMON-NFH
ABERNATHY  CREEK
ABERNATHY  CREEK
UNKNOUN  STOCK
UNKNOUN  STOCK
ABERNATHY  CREEK
LTL WHITE  SALMON-NFH
LTL UHITE SALMON-NFH
LTL WHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL UHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
SPRING CREEK
SPRING CREEK
LTL WHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL UHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL UHITE SALMON-NFH
LTL UHITE SALMON-NFH
LTL WHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL UHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL WHITE  SALMON-NFH
UNKNOWN  STOCK
LTL WHITE  SALMON-NFH
LTL UHITE SALMON-NFH
LTL WHITE  SALMON-NFH
LTL WHITE  SALMON-NFH

05;25j78
05/25/78
05/25/78
05/25/78
05/25/78
05/25/78
05/25/78
05/25/78
05/25/78
05/25/78
05125f7a
05/25/ 78
05/25/78
05/25/78
05/25/78
05/25/78
05/25/78
05/Z/78
05;25;78
07f l2/78
1 l/14/78
04f 19/79
11/14/78

Fish Number
/Lb.  Released

102 1500000
98 12242267

122 280391
122 11290120
120 11570511
117 12566661
104 529213
123 50536
123 350856
135 49549

05j25j7a
05/25/78
05/25/78
05/25/78
05/25/7a
05/25/78
05/25;78
05/25/78
05;25;78
05/25/7a
05/25/78
05i25i7a
os/zsi7a
05/25/70
07/12/78
1 l/14/78
04/19/79
11/14/78
04/30/79
04/30/79
04/30/79
04/30/79
04/30/79
04/30/79
05/12/78
05/12/70
0702/7a
07/12/78
07/12/78
07/12/78
0702i7a
07/12/70
ll/14/78
1 t/14/78
11/14/78
ll/l4/78
1 l/14/78
ll/l4/78
06/22/79
06/22/79
06/22/ 79
06/22/79
06/22/79

135 228802
139 51314
139 215678
131 52160
131 207802
109 49883
109 144975
113 49430
113 150055
122 49522
122 155858
118 48427
118 352424
117 52284
117 348586
117 9960520
55 529213
34 545375

LTL  WHITE SALMON@NFH UNTAGGED
LTL  WHITE  SALMONGNFH UNTAGGED
DRANO  LAKE (29.0131) 054701
DRANO  LAKE  (29.0131)
LTL  WHITE  SALMON  RIV

UNTAGGED
UNTAGGED

LTL WHITE SALMON  RIV UNTAGGED
LTL  WHITE  SALMON  RIV UNTAGGED
LTL  WHITE SALMON@NFH 050342
LTL  WHITE SALMON@NFH UNTAGGED
LTL  WHITE SALMONBNFH 050343
LTL  WHITE  SALMONGNFH UNTAGGED
LTL  UHITE  SALMON@NFH 050344
LTL WHITE  SALMONBNFH UNTAGGED
LTL  WHITE  SALMONGNFH 050345
LTL UHITE  SALMONgNFH UNTAGGED
LTL WHITE  SALMONBNFH 050346
LTL  WHITE  SALMONGNFH UNTAGGED
LTL  WHITE SALMONGNFH 050347
LTL  WHITE  SALMONBNFH UNTAGGED
LTL UHITE  SALMONBNFH 050348
LTL  WHITE SALHON@NFH UNTAGGED
LTL  UHITE  SALMONGNFH 056101
LTL  WHITE SALMONBNFH UNTAGGED
LTL  WHITE  SALMONGNFH 056301
LTL  UHITE  SALMONGNFH UNTAGGED
LTL  WHITE  SALMONBNFH UNTAGGED
LTL  WHITE  SALMONSlNFH UNTAGGED
LTL WHITE  SALMON  RIV UNTAGGED
LTL  UHITE  SALMON  RIV UNTAGGED
LTL  WHITE  SALMONGNFH UNTAGGED
LTL  WHITE  SALMONGNFH 050349
LTL  WHITE  SALMONBNFH UNTAGGED
LTL  WHITE  SALMON@NFH 050350
LTL  UHITE  SALMONGNFH UNTAGGED
LTL  UHITE  SALMONGNFH 050351
LTL  WHITE  SALMONgNFH UNTAGGED
LTL WHITE  SALMONGNFH 055501
LTL  WHITE  SALMONBNFH UNTAGGED  ’
LTL  UHITE  SALMON@NFH 050355
LTL WHITE  SALMON@NFH UNTAGGED
LTL  WHITE  SALMONGNFH 050356
LTL  UHITE  SALMON@NFH UNTAGGED
LTL  WHITE  SALMON@NFH 050357
LTL  WHITE  SALMONBNFH UNTAGGED
LTL  UHITE  SALMONiBNFH 050352 ’
LTL WI  TE SALMONEINFH UNTAGGED
LTL WHITE  SALMONGNFH 050353
LTL WHITE  SALMONgNFH UNTAGGEO
LTL WHITE  SALMONBNFH 050354
LTL UHITE  SALMON@NFH UNTAGGED
LTL WHITE  SALMON  RIV UNTAGGED
LTL  WHITE  SALMONBNFH 050448
LTL UHITE  SALMONBNFH UNTAGGED
LTL  UHITE  SALMONGNFH 050449
LTL UHITE  SALMONGNFH UNTAGGED

1977
1977 !holt

slwlt
SmoIt
smott
smo1t
Smelt
srno1t

22 729977
34 54537s

f: 2::::
21 31212

1977
1977
1977
1977
1977
1977
1977
1977
1977
1977

04;30/79
04/30/79
04;30;79
04/30/79
04/30/79
04/30/79
05/12/70

12
209135
32972

Smelt
Finer
Finer
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&
Fingr
Fingr
Fingr
Fit-w
Fin&
Fingr
Fingr
Fingr
Fingr

24 205821
61 144278
61 2994680

100 39357
100 137028

Osil  Z/78
07/12/78

1977
1977

07jIZj78
07/12/78
07/12/78
07/12/78
07/12/78
ll/l4/78
1 l/14/78
11/14/78
11i1417a
IIf  14/78
11/14/78
06/22/79
06/22/79
06>22>79
06/22/79
06i 22/79

109 40154
109 1355511977

1977
1977
1977
1977
1977
1977
1977
1977
1978
1978

IOi 39170
104 137102
34 35552
34 148527
34 35703
34 146345

2
36963

143040
LTL  WHITE SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE SALNON  NFH
LTL  WHITE SALMON  NFH

110 11408648
105 177815
105 5664370
123 264808
123 5303840

1978
1978
1978



Table  15. Hatchery  releases  of fall chinook  salmon  into the Little  Uhite  Salmon  River  subbasin  sorted  by brood  year,  hatchery  &

Brood
Year
1978
1979
1979
1979
1979
1980
i 980
1980
1980
1980
1980
1980
I 981
1981
1981
I 981
1981
1982
I 982
1982
1982
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
19a4
1984
1984
1984
1984
1984
1986
1984
1984
1984
1984
1984
1984

stock Hatchery Life

UNKNOWN  STOCK SPRING CR NF HATCHRY

Release
Date  2

05/19/79

Fish N&r Release  Site
/Lb. Released

250000 DRANO  LAKE  (29.01311

COLUMBIA  RIV  BRIGHTS

LTL  WHITE  SALMON-NFH

LTL  UHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH

ABERNATHY  CREEK

LTL  WHITE  SALMON-NFH

LTL  WHITE  SALMON-NFH

LTL  WHITE  SALWON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  UNITE  SALMON-NFH
LTL  UHJTE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  UHITE SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALRON-NFH
LTL  UHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
TULE  STOCK  -COLUMBJA
COLUMBIA  RJV  BRIGHTS
ABERNATHY  CREEK
COLUMBIA  RIV BRIGHTS
COLUMBIA  RIV  BRIGHTS
UNDETERMJNED  MIXED
COLUMBIA  RIV BRIGHTS

LTL  WHITE SALMON  NFH

LTL  WHITE  SALMON  NFH

LTL UHITE  SALMON  NFH

LTL  WHITE  SALMON  NFH

LTL  WHITE  SALMON  NFH
LTL  WHITE SALMON  NFH

LTL  WHITE SALMON  NFH

LTL  UHITE  SALMON  NFH

LTL WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHJTE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHJTE  SALMON  NFH
LTL  UHJTE  SALMON  NFH
LTL  UHJTE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHJTE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHJTE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH

101
101
226
94
94
94
94

it
94

;i
93
93
93
91
85

x:

8724047
164448

8611548
700032

9215733
183444

6591967
52403

LTL  WHITE  SALMON  RIi
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
ROCK  CR (31.0114)
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON@NFH

1884744
13339

COLUMBIA  RIV BRIGHTS

COLUMBJA  RIV  BRJGHTS

COLUMBIA  RIV  BRIGHTS
COLUMBIA  RIV  BRIGHTS

COLUMBIA  RJV BRIGHTS

COLUMBIA  RJV BRIGHTS
COLUMBIA  RJV BRIGHTS
LTL  UHJTE  SALMON-NFH
LTL  WHITE  SALMON-NFH
COLUMBIA  RIV BRIGHTS
COLUMBIA  RJV BRJGHTS
COLUMBIA  RJV BRJGHTS
COLUMBIA  RIV BRIGHTS
COLUMBIA  RIV BRIGHTS
COLUMBIA  RJV  BRIGHTS
COLUMBIA  RIV BRJGHTS
COLUMBJA  RIV BRIGHTS
COLUMBIA  RJV BRIGHTS
COLUMBIA  RIV BRIGHTS
COLUMBJA  RIV BRJGHTS
COLUMBIA  RJV BRIGHTS
COLUMBIA  RIV BRIGHTS
COLUMBIA  RIV BRJGHTS
COLUMBIA  RJV BRIGHTS
COLUMBIA  RIV BRIGHTS

LTL  UHITE  SALMON  NFH
LTL  UHJTE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
SPRING  CR NF HATCHRY
LTL  UHJTE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHJTE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHJTE  SALMON  NFH
LTL  UHJTE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHJTE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH

LTL  WHITE  SALMON@NFH
LTL  UHJTE  SALMON@NFH
LTL  WHITE  SALMONZINFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMONQNFH
LTL  WHITE  SALMON@NFH
LTL  UHJTE  SALMONBNFH
LTL  UHJTE  SALMON@NFH
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  UHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  UHITE  SALMON@NFH
LTL  UHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON@NFH
LTL  UHJTE  SALMON@NFH
LTL  WHITE  SALMONSlNFH
LTL  WHITE  SALMON@NFH
LTL  UHJTE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON  RJV
LTL  UHJTE  SALMON@NFH
LTL  UHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH

LTL  UHJTE  SALMON  NFH

LTL  WHITE  SALMON  NFH

LTL  UHJTE  SALMON  NFH
LTL  WHITE  SALMON  NFH

LTL  WHITE  SALMON  NFH

Stage
Fingr
Fin&
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Firm
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fin&
Fingr
Fingr
Fingr
Fingr
FeFry
FiIlgi
Fingr
Fingr
Fingr
Fingr
Fingr
molt
smott
Finer
Fingr
Fingr
Fin&
Fingr
Fingr
Fingr
Fingr
Fin&
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fingr
molt
smo1t
molt
molt
molt

Release
Date  1

05/19/79
06/10/80
06/10/80
06/10/80
04/21/80
06/05/81
06/05/81
06/05/81
06/05/81
06/05/81
06/05/81
06/05/81
06/03/82
06/03/82
06/03/82
06/03/82
06/03/82
06/03/83
07/01/83
06/03/83
07/01/83
06/05/84
06/05/84
07/09/84
07/09/84
06/05/84
07/09/84
07/09/84
04/02/85
04/02/85
06/14/&6
05/23/85
05/23/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
04/14/86
04/14/86
04/14/86
04/14/86
04/14/86

06/lOi80
06/16/80
06/16/80
04/21/80
06/05/81
06/05/81
06/05/81
06/05/81
06/05/81
06/05/81
06/05/81
06/03/82
06/03/82
06/03/82
06/03/82
06/03/82
06/03/83
07/01/83
06/03/83
07/01/83
07/09/84
06/05/84
07/09/84
07/09/a4
06/05/84
07/09/84
07/09/84
04/02/85
04/02/85
06/14/&6
05/23/85
05/23/85
06/20/85
06/20/85
06;20  j85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
06/20/85
04/14/86
04;14;86
04/14/86
04/14/86
04/14/a6

79
101
101
79
98
98

:%
124
110
110
87

x3
87
87
87
87

t3
87
87
87
87
87
87
87
87
la

::
18

489840
8038498

101333
3934622

98475
3904214
8430082
1070249
8430082
1070249
831687

6849023
831687
831687

6849023
94847

3237
91549

3815
848071

1600008
1600008

22393
3645

23100
3760

20075
3268

21158
3444

25467
979

25505
980

21864
840

26499
1019

COLUMBIA  RIV BRIGHTS LTL  WHITE  SALMON  NFH
COLUMBIA  RJV BRIGHTS LTL  UHITE  SALMON  NFH
COLUMBIA  RIV BRIGHTS LTL  UHITE  SALMON  NFH
COLUMBJA  RJV BRIGHTS LTL  UHITE  SALMON  NFH

841762
18941
2602

19217
2670

LTL  UHJTE  SALHON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALHON@NFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMONQNFH
LTL UHITE  SALMON@NFH
LTL UHITE  SALMONZINFH
LTL WHITE  SALMON@NFH
LTL  UHJTE  SALMONQNFH
LTL WHITE  SALHON@NFH

18 17860 LTL UHITE  SALMON@NFH

tife stage  - CONTINUED.

CUT  Code

UNTAGGED
UNTAGGED
050643
UNTAGGED
UNTAGGED
UNTAGGED
050747
UNTAGGED
050849
UNTAGGED
050850
UNTAGGED

'UNTAGGED
050435
UNTAGGED
050436
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
051337
UNTAGGED
051527
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
051250
UNTAGGED
051251
UNTAGGED  ,
051252
UNTAGGED
051253
UNTAGGED
051254
UNTAGGED
051255
UNTAGGED  '
051256
UNTAGGED
051257
UNTAGGED
UNTAGGED
051441
UNTAGGED
051442
UNTAGGED
051443



Table  15. Hatchery  releases  of fall chinook  salmon  into the Little  White  Salmon  River  subbasin  sorted  by brood  year, hatchery  & life stage  - C O N T I N U E D.

Brood stock Hatchery Life Release Release Fish Number Release  Site CUT  Code
Year Stage Date  1 Date  2 /lb.  Released
1984 COLUMBIA  RIV BRJGHTS LTL  UHITE  SALMON  NFH Smlt 04/14/86 04/14/86 18 2482 LTL  WHITE  SALMON@NFH UNTAGGED
1984 COLUMBIA  RJV BRIGHTS LTL  WHITE  SALMON  NFH smo1t 04/14/86 04/14/86 19367 LTL  WHITE  SALMON@NFH
1984 COLUMBIA  RIV BRIGHTS LTL  UHJTE  SALMON  NFH smo1t 04/14/86 04/14/86 :x 2691

,051444
LTL  WHITE  SALMON@NFH UNTAGGED

1985 COLUMBIA  RJV BRJGHTS LTL  UHITE  SALMON  NFH Fingr 06/18/a6
8%;~

165 190462 LTL UHJTE  SALMON  RJV UNTAGGED
1985 COLUMBIA  RJV  BRIGHTS LTL  UHJTE  SALMON  NFH Fingr 06/18/86 107 777805 LTL WHITE  SALMON  RIV UNTAGGED
1985 COLUHBIA  RIV  BRIGHTS LTL  WHITE  SALMON  NFH Fingr 06/18/86 108 49443 LTL  WHITE  SALMON@NFH 051807
1985 COLUMBIA  RJV  BRIGHTS LTL  WHITE  SALMON  NFH Fingr 88:l;z 06f18f8-6 108 1009 LTL  WHITE SALMONBNFH
1985

UNTAGGED
COLUMBIA  RIV  BRIGHTS LTL UHITE  SALMON  NFH Fingr 06/18/8-6 06/18/86 108 49573 LTL WHITE  SALMON@NFN 051808

1985 COLUMBIA  RIV  BRIGHTS LTL  WHITE  SALMON  NFH Fingr 06/18/86 06/18/86 108 1012 LTL  UHITE  SALMON@NFH UNTAGGED
1985 COLUMBIA  RIV  BRIGHTS LTL  UHITE  SALMON  NFH Fingr 06/18/86 06/18/a6 108 48147 LTL  WHITE  SALMON&lNFH 051809
1985 COLUMBIA  RIV  BRIGHTS LTL UHJTE SALMON NFH Fingr 06/18/86 108 2163 LTL UHITE  SALMON@NFH UNTAGGED
1985 COLUMBIA  RIV  BRIGHTS LTL WHITE SALMON NFH Fingr 06/18/86 108 48147 LTL  UHITE  SALMON@NFH 051810
1985 COLUMBIA  RIV  BRIGHTS LTL  UHJTE  SALMON  NFH Fingr 06/18/86 06/18/86 108 2163 LTL WHITE  SALMDN@NFH UNTAGGED
1985 COLUMBIA  RIV  BRIGHTS LTL WHITE SALMON NFH Fingr 06/18/86 06/18/86 107 968168 LTL  WHITE  SALMON@NFH UNTAGGED
1985 COLUMBIA  RIV  BRIGHTS LTL UHJTE SALMON NFH smo1t 04/15/87 04/15/87 17 41299 LTL  UHJTE  SALMON@NFH 051811
1985 COLUMBIA  RIV  BRIGHTS LTL  UHITE  SALMON  NFH smo1t 04/15/87 04/15/87 17 5267 LTL  WHITE  SALMON@NFH UNTAGGED
1985 COLUMBIA  RIV  BRIGHTS LTL WHITE SALMON NFH molt 04/15/87 04/15/87 41833 LTL  WHITE  SALMON@NFH 051812
1985 COLUHBJA  RIV  BRIGHTS LTL  WHITE  SALMON  NFH smo1t 04/15/87 04/15/87 :5 5335 LTL  WHITE  SALMON@NFH UNTAGGED
1986 COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS Fingr 05/20/87 05/20/87 W 49947 DRANO  LAKE (29.0131) 850103
1986 COLUMBIA  RJV BRIGHTS DRANO LAKE PENS -FUS Fingr 05/20/87 05/20/87 4765 DRANO  LAKE  (29.0131) UNTAGGED
1986 COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS Fingr 05/20/87 05/20/87 1: 47400 DRANO  LAKE  (29.0131) 850104
1986 COLUMBIA  RJV BRIGHTS DRANO  LAKE  PENS  -FUS Fingr 05/20/87 05/20/87 111 5926 DRANO  LAKE  (29.0131) UNTAGGED

1986
COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS Fingr 05/21/87 05/21/87 47731 DRANO  LAKE  (29.0131) B50101
COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FWS Fingr 05/21/87 05/21/87 zi 4223 DRANO  LAKE  (29.0131) UNTAGGED

1986 COLUMBIA  RJV  BRIGHTS DRANO  LAKE  PENS -FUS Fingr 05/21/87 05/21/87 49839 DRANO  LAKE  (29.0131) 850102
1986 COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS Fingr 05/21/87 05/21/87 t:: 4650 DRANO  LAKE  (29.0131) UNTAGGED
1986 COLUMBIA  RJV  BRIGHTS DRANO  LAKE  PENS -FUS Fingr 05/21/87 05/21/87 31671 DRANO  LAKE  (29.0131) 850105
1986 COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS Fingr 05/21/87 05/21;87 E 5221 DRANO  LAKE  (29.0131) UNTAGGED
1986 COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS Fingr 05/21/87 05/21/87 a9 34209 DRANO  LAKE  (29.0131) 850106
1986 COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS Fingr 05/21/87 05/21/87 2550 DRANO  LAKE  (29.01311 UNTAGGED
1986 COLUMBIA  RJV BRJGNTS DRANO  LAKE  PENS -FUS Fingr 05/21/87 05/21/87 t; 59682 DRANO  LAKE  (29.0131) 850201
1986 COLUMBJA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS Fingr 05/21/87 05f2lfa7 93 14786 DRANO  LAKE  (29.0131) UNTAGGED
1986 COLUMBIA  RIV  BRIGHTS DRAW0  LAKE  PENS -FUS Fingr OS/t?/87 05/21/87 253 6341 DRANO  LAKE  (29.0131) UNTAGGED
1986 COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS Finer 05/22/87 05/22/87 113 62157 DRANO  LAKE  (29.0131)

DRANO  LAKE  i29.013lj
850202

1986 COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS Ffngr 05/22/87 05/22/87 113 12092 UNTAGGED
1986 COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS Firm

Finif
05/22/87 05/22/87 108 49720 DRANO  LAKE  (29.0131) 850713

1986 COLUMBIA  RIV  BRIGHTS DRANO  LAKE  PENS -FUS 05/22/87 05/22/87 108 4593 DRANO  LAKE  (29.0131) UNTAGGED
1986 COLUMBIA  RJV BRJGHTS DRANO  LAKE  PENS -FUS Fingr 05/22/87 05/22/87 108 48285 DRANO  LAKE  (29.013lj 850714
1986 COLUMBIA  RIV BRIGHTS DRANO  LAKE  PENS -FUS Fingr 05/22/87 05/22/87 108 6163 DRANO  LAKE  (29.0131) UNTAGGED
1986 COLUMBIA  RIV BRJGHTS LTL  UHITE  SALMON  NFH FeFry 03/20/87 03/20/87 1134 303900 LTL WHITE  S&MON@NFii UNTAGGED
1986 COLUMBIA  RIV  BRIGHTS LTL  WHITE  SALMON  NFH Fingr 03/20/87 03/20/87 1134 303900 LTL  UHITE  SALMON  RJV UNTAGGED
1986 COLUMBIA  RIV  BRIGHTS LTL  WHITE  SALMON  NFH Fingr 04/15/87 04/15/87 381 24358 LTL UHJTE  SALMON  RIV UNTAGGED
1987 COLUMBIA  (N BONNEVL) LTL  WHITE  SALMON  NFH Fingr 06/30/88 06/30/88 123 3063497 LTL WHITE  SALMON  RIV UNTAGGED
1987 COLUMBIA  RIV  BRJGHTS LTL  WHITE  SALMON  NFH Fingr 06/30/88 06/30/88 123 3063497 LTL WHITE  SALMON@NFH UNTAGGED
1988 COLUMBIA  RIV  BRIGHTS LTL  WHITE  SALMON  NFH Fingr 06/22/89 06/22/89 1456852 LTL  UHITE  SALMON  RIV UNTAGGED
1988 COLUMBIA  RJV BRJGHTS LTL  UHJTE  SALMON  NFH Fingr 06/22/89 06/22/89 ;: 1456852 LTL UHITE  SALMON@NFH UNTAGGED
1989 COLUMBIA  RIV  BRJGHTS LTL UHJTE  SALMON  NFH Fingr 06/25/90 06/25/90
1989 COLUMBIA  RIV  BRIGHTS LTL  UHITE  SALMON NFH Fingr 06/25/90 06j25j90

111 22444 LTL WHITE  SALMON@NFH 052337
111 696742 LTL UHJTE  SALMON@NFH UNTAGGED

1989 COLUMBIA  RJV BRIGHTS LTL UHITE  SALMON  NFH Fingr 06/25/90 111 22360 LTL WHITE  SALMON@NFH 052338
1989  COLUMBIA  RIV  BRIGHTS LTL  UHJTE  SALMON  NFH Fingr 06/25/90 06/25/90 111 6 9 6 8 2 6 LTL UHITE SALMON@NFH UNTAGGED



Table 16 (TD-1). Parasites and diseases of tule fall chinook at Little White Salmon National Fish
Hatchery.

Disease
type

Bacteria

Bacteria

Bacteria

Bacteria

Bacteria

Parasite

Parasite

Parasite

Parasite

Parasite

Parasite

Parasite

Parasite

Parasite

Virus

Virus

Hatchery Specific Pathogen -

Little White Salmon Renibacterium salmoninarum  (Bacterial Kidney Disease)

Little White Salmon Yersinia ruckeri (Enteric  Redmouth  Disease)

Little White Salmon Qtophaga pschrophila (Cold Water Disease)

Little White Salmon Myxobacteria

Little White Salmon Aeromonas sazmonicida (Furunculosis)

Little White Salmon Costia necatrix (Costia = Ichytyobodo)

Little White Salmon Ampiphrya

Little White Salmon Epistylis

Little White Salmon Salmincola edwardsi

Little White Salmon Dermocestidium

Little White Salmon Myxobohis  spp
Little White Salmon Gyrodactylus

Little White Salmon Hexamita

Little White Salmon Ceratomyxa Shasta

Little White Salmon IHN

Little White Salmon EIBS

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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Table 17 (TD-2). Parasites and diseases of upriver bright fall chinook at Little White Salmon
Hatchery.

Disease Hatchery Specific Pathogen

Bacteria Little White Salmon Renibacterium  salmnimm  (Bacterial Kidney Disease)

Parasite Little White Salmon Coda necafti  (Costia = Ichytyobodo)

virus Little White Salmon

virus Little White Salmon EIBS

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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LITTLE WHITE SALMON

Coho

GEOGRAPHIC LOCATION

The Little White Salmon River, located in Skamania County in south central Washington, drains
approximately 134 square miles. The river originates in the Gifford Pinchot National Forest, west
of Monte Cristo Peak, and travels south for about 19 miles before entering Bonneville Pool an the
Columbia River at River Mile (RI@ 162, about six miles below the confluence of the White Salmon
River and the Columbia. A railroad embankment and highway about one-half-mile below the
original mouth of the river cuts off a shallow embayment from the Columbia River and forms 212
acre Drano Lake. Two federal fish hatcheries are located on the river, the Little White Salmon
National Fish Hatchery at RM 1 and the Willard National Fish Hatchery at RM 5.

ORIGIN

Coho may have been historically present in small numbers below the barrier falls in the lower river
(Bryant 1949). However, after Bonneville Pool inundated the lower river, only hatchery fish have
been present.

Subbasin hatchery coho  rearing presently occurs exclusively at the Willard National Fish Hatchery.
Adults and eggs are collected at the Little White Salmon Hatchery, but rearing and release occur at
Willard NFH (Little White Salmon Hatchery produces mainly sprmg chinook). Willard Hatchery
was built in 1952 and occupies 80 acres. Early returning coho  are used at the hatchery. Most
existing early coho (Type-S) hatchery programs are considered linked to native Toutle River stock
who. Washington stations either received Toutle stock eggs or utilized local native early run coho
(Howell et al. 1985).

DISTRJBUTION

Anadromous fish migration was completely blocked by a series of water falls approximately 37 feet
high located about two miles upstream of the Columbia River. Before Bonneville Dam was
completed, this short reach supported coho  salmon. When Bonneville Dam was completed in 1938,
this area was inundated and natural salmon production ceased.

PRODUCTION

The Willard National Fish Hatchery produces the only coho  on the Little White Salmon. The
Northwest Power Planning Council’s smolt capacity model indicated that a total of 18,709 smolts
could be produced using all subbasin  habitat.

Plants for 1977 through 1986 averaged 2,851,000 smolts and 155,000 fingerlings, although
fingerling plants are not annual (WDW,  1990). During 1986 - 1990, 81 percent of the juvenile
coho  releases above Bonneville Dam were into the Little White Salmon and Klickitat Rivers (TAC,
1991).

The Little White Salmon River tributary (I&no Lake) sport catch estimates between 1977 - 1986
re.mm years averaged 158 adult coho,  ranging from a low of 3 in 1977 and a high of 733 in 1982,
with a harvest rate of 1.8 percent (WDW,  1990).
limited sampling data.

Estimates are based on punch card totals and
Specific age composition and brood year analyses for the Little White
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Salmon River sport catch are unavailable.

Willard Hatchery returns to the Little White Salmon Hatchery rack for the 1984 -1988 brood years
averaged 6,057 adults with a low of 2,079 in 1987 and a peak of 10,909 in 1986 based on scale
reading analysis performed by U.S. Fish and Wildlife Service.
for the Little White Salmon are presented in Table 1.

Specific age and brood year analysis

ADULT LIFE HISTORY

Run size. catch and escauement

Little White Salmon coho are primarily harvested in the ocean and Columbia River by commercial
and sport fisheries. Total harvest rate is about 80 percent.

Ocean commercial and recreational fisheries off the Oregon coast are the primary harvesters of early
coho. The Oregon troll fishery accounts for the highest percentage of the overall catch (Howell et
al. 1985).

Based on coded-wire tagged releases of 1976 - 1978 brood late coho, most of the harvest occurs in
the Washington and Oregon ocean fisheries. Late coho have a more northerly migration pattern
than early coho  (WDF,  1990). This is reflected in the catch distribution where the Washington
coastal catch comprised 40 percent of the total harvest compared to 20 percent for early coho during
1979 - 1981. Late coho also contribute significantly to the lower Columbia River commercial gill
net fishery (Howell et al. 1985).

Straying from other hatcheries does occur but is rare. Table 2 lists Willard National Fish Hatchery
Hatchery origin coho stray coded-wire tag recoveries beginning with the 1978 brood through to the
1988 brood. Table 3 lists the coded-wire tags recovered within the Little White Salmon Hatchery
which originated outside the Little White Salmon subbasin.

Harvest rates have averaged 79 percent for Type-S coho between 1983 and 1987.
S coho  is occasionally constrained by one or more of the fall chinook stocks.

Harvest of Type-

Time of Migration

Early coho enter the Columbia River by mid-August and begin returning to the Little White Salmon
hatchery in September through the first week of November.
coho  predominate from August to mid-September.

In the mainstem  Columbia River early

September and October.
Stock composition shifts to late coho in late

Snawning  Period

Adults are held from late September to late November when the are spawned (WDW,  1990).

SuawninP  Areas

Willard National Fish Hatchery.

An average of 90.4 percent of Willard National Fish Hatchery coho  return as adults and an average
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of 9.6 percent return as jacks. Table 4 shows the age composition percentage (freshwaterocean) by
brood year for coho  rack returns to the Little White Salmon National Fish Hatchery.

Sex Ratio

Female coho comprised 37 to 46 percent of the coho returning to the Little White Salmon Fish
Hatchery between 1985 and 1987 brood years. The percent females by brood year and
freshwater-ocean rearing ages for the Little White Salmon Hatchery returns is presented in Table 5.

The fork length of coho returning to the Little White Salmon Hatchery by brood year and age class
(freshwaterocean)  is presented in Table 6.

Fecundity

Fecundity was once estimated to average 2,100 eggs per female (USFWS,  unpublished), but a time
series of fecundity data for coho  from the Willard Fish Hatchery by age and brood year is
unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

Fry emerge from mid- January to February (WDW,  1990).

Time. age and size at migration

Freshwater rearing generally lasts for about 14 months. Hatchery release information for the Little
White Salmon subbasin by brood year is presented in Table 7. Based on coded-wire tag recovery
studies by Dawley et al. (1982),  arrival in the Columbia River estuary occurs soon after hatchery
release (Howell et al. 1985).

Survival Rate

A survival rate for natural coho from the Little White Salmon subbasin is unavailable.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Willard National Fish Hatchery and Little White Salmon
National Fish Hatchery are listed in Table 8 and 9 (WDF Salmon Culture, Olympia).
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Table 1 (RH). Total hatchery returns of coho to the Little White Salmon Hatchery by brood year.

Total Age

Brood
I

2
YtZiI

1974

1975

1976

1977

1978

1979

1980

1987 280

1988 1 6,309

Age based on scale reading analysis performed by USFWS.

Little White NFH  is the collection facility for Willard NFH coho.
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Table 2 (AE). Emigration of coded wire tagged coho from the Little White Salmon subbasin.

Hatchery/Release Site Recovery site, Run Recovery Method Number Number Total Number
y=w Sampled Recovered Estimated,

(PSMFC)

Willard, released below Bonneville Washougal, 1981 Hatchery 14,680 1 1

Willard, released below Bonneville Hamilton Creek, 1981 Spawning Ground 5 1 1

Willard, released Clatskanie Kalama, 1981 Spawning Ground 65 1 1

Willard, released Hammond Grays, 1981 Hatchery 1,843 1 1

.Based  on the following tag codes, 05-06-5 1, 05-06-52, and 05-06-53.

Beginning with the 1978 brood.

Table 3 (AI). Immigration of coded wire tagged coho into the Little White Salmon subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Number Number Total Number
Method Sampled Recovered Estimated,

(PSMFC)

Eagle Creek Hatchery Little White Salmon, 1983 Hatchery 1,113 1 1

Washougal Hatchery Little White Salmon, 1984 1,052 1 1
Cascade/Umatilla Little White Salmon, 1988 Hatchery 3,321 1 1I

Based on the foflowing  tag codes: 05-10-39, 63-30-02, and 07-36-25.

Beginning with the 1978 brood.
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Table 4 (AC). Age composition percentage (freshwater.ocean) by brood year for coho returning to
the Little White Salmon National Fish Hatchery.

Age Composition (%) -

Age based on scale reading analysis.

Little White NFH is the collection facility for Willard NFH coho.
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Table 5 (AS). Percent females by brood year and age class (freshwaterxxean)  for coho  returning to
the Little White Salmon National Fish Hatchery.

Females (%)

Age based on scale reacimg analysis.

Little White NFH is the collection facility for Willard NFH coho.
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Table 6 (AL-a). Mean fork length by brood year and age class (freshwater.ocean) for coho
returning to the Little White Salmon Hatchery.

Mean Fork Length (cm) -

Brood Year 2.0 2.1 2.2 2.3 2.4

1985 36 64

N 66 480
St. Dev. 3.2 - -

1986 36 62

N 16 795
St. Dev. 7.4 - -

1987 37 63

N 15 86
St. Dev. 3.5 - -

A

Age based on scale reading analysis.

Little White NFH is the collection facility for Willard NFH coho.
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Table  7 (TRj. Hatchery  releases  of coho salmon into  the Little  White  Salmon  River  subbasin  sorted  by brood  year, hatchery  & Life stage.

stockBrood
Year
1971
1971
1974
1974
1974
1974

Hatchery

LTL  UHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  UHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  UHITE  SALMON-NFH
ABERNATHY  CREEK
UNKNOWN  STOCK
UNKNOWN  STOCK
ABERNATHY  CREEK
LTL WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL UHfTE SALMON-NFN
LTL  UHITE SALMON-NFH
LTL  UtilTE  SALMON-NFH
LTL WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
UNKNWN  STOCK
ABERNATHY  CREEK
UNKNOWN  STOCK
UNKNWN  STOCK
ABERNATHY  CREEK
UNKNOWN  STOCK
ABERNATHY  CREEK
MIXED  COLUMBIA  TIP-S
MIXED COLUMBIA  TYP-S
MIXED  COLUMBIA  TIP-S
MIXED  COLUMBIA  TYP-S
MIXED COLUMBIA  TIP-S
MIXED  COLUMBIA  TYP-S
UNKNOUN  STOCK
ABERNATHY  CREEK
LTL  UHITE  SALM  TYP-S
LTL  WHITE  SALM  TYP-S
LTL  WHITE  SALH TYP-S
ABERNATHY  CREEK
ABERNATHY  CREEK
ABERNATHY  CREEK
LTL  UHITE SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  UHITE  SALMON-NFH
LTL  UHITE  SALMON-NFH
COLUMBIA  R - TYPE-S
ABERNATHY  CREEK
COLUMBIA  R - TYPE-S
COLUMBIA  R - TYPE-S
ABERNATHY  CREEK
ABERNATHY  CREEK
LTL  UHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH

Life
Stage
smoit
smott

Release Release
Date  1 Date 2

04/20/73 04/20/73
05/17/73 05/17/73
04/30/76 04/30/76
04/30/76 04/30/76

Fish Number
/lb.  Released

Release  Site

LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  UHITE SALMON  NFH
LTL  UHlTE SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
UILLARD NF HATCHERY
WILLARD  NF  HATCHERY
UtLLARO  NF HATCHERY
UILLARD NF HATCHERY
UILLARD NF HATCHERY
UILLARD NF HATCHERY
WILLARD  NF  HATCHERY
UILLARD NF HATCHERY
WILLARD  IF HATCHERY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
UILLARO NF HATCHERY
UILLARD NF HATCHERY
UILLARD RF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF  HATCHERY
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH

Smlt
smo1t
smott
smott
Fingr
molt
smott
molt
smo1t
sfno1t
slro1t
smo1t
Smlt
smott
sfndt
smo1t
smo1t
Flngr
Fingr
Fingr
Fingr
Fingr
smott
slldt
smo1t
sll!o1t
smo1t
Smelt
molt
molt

05/31j76 05;31/76
05/31/76 05/31/76
04/12/76 04/12/76
04/18/77 04/18/77
04/22/77 04/22/77
04/18/77 04/18/77
041 i77 04/ /77
04/18/77 04/18/77
04/18/77 04/18/77
04/18/77 04/18/77
04f 18/77 04/18/77
o-3/02/77  O!T/O4/77
05/02/77 05/04/n
05/02/77 05/04/77
05/02/n 05/04/77
09/26/77 09/26/77
09f 26i77 09/26/77
08/19/77 08/19/77
08/23/77 08/23/77
08/19/77 08/23/77
04/25/78 04/25/78

26 607707
26 2766016
25 95901
25 2810190

:t:
93429
60490

CUT  Code

LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMONGNFH
LTL WHITE  SALMONGNFH
LTL WHITE  SALMONgNFH
LTL WHITE  SALMONGNFH
LTL UHITE  SALMONGNFH
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMONGNFH
LTL WHITE  SALMONBNFH
LTL WHITE  SALMONgNFH
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMONgNFH
LTL WHITE  SALMONGNFH
LTL UHITE  SALMONiBNFH
LTL UHITE  SALMONGNFH
LTL WHITE  SALMONgNFH
LTL  WHITE  SALMONBNFH
DRANO  LAKE  (29.0131j
DRANO  LAKE  i29.0131j
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMONBNFH
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMONGNFH
LTL WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMGN  RIV
LTL  WHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV
LTL  UHITE  SALMONGNFH
LTL  UHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV
LTL  UHITE  SALMONGNFH
LTL  WHITE  SALMONGNFH
L WHITE  SALMONGUILRD
LTL WHITE  SALMON@NFH
LTL  UHITE  SALMONgNFH
LTL  WHITE  SALMONBNFH
LTL  UHITE  SALMONgNFH
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMONBNFH
DRANO  LAKE  (29.0131)
DRANO  LAKE  (29.0131)
LTL  WHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV
LTL  WHITE  SALMONGNFH
LTL  WHITE  SALMONBNFH
LTL  UHITE SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV

UNTAGGED
UNTAGGED
051202
UNTAGGED
051102
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
055204
055101
UNTAGGED
055201
UNTAGGED
052004
UNTAGGED
052104
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
ORLBYU
UNTAGGED
RDLB*2
UNTAGGED
RDXY*3
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED  ,
UNTAGGED
UNTAGGED
UNTAGGED
050358
UNTAGGED
050359
UNTAGGED
050654 *
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

1975
1975

630 218100
22 216573

f: 2s;

::
0

13939

:f
132787

6686

::
63693
88339

22 2084328
21 93815
21 2205725
54 145800
54 145800

825 3000000

1975
1975
1975
197s
1975
1975
19fs
1975
197s
1975
1975
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1977
1977
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1979
1979
1979
1979
1979
1979
1980
1980
1980

73 300000
77 600000
24 4008772
24 3593865

19781
99

19943
219

19908
378

25 1636244
25 1636244
32 208586
21 220867
19 2693116
32 208586

OSjO8;78  05;23;78
06/01/78 06/01/78
06;01;78  06;01;78
D6/01/78 06/01/78
D6/01/78 06/01/78
06/01/78 06/01/78
06/01/78 06/01/78
05/22/79 05/22/79
05/22/79 D5/22/79
04/16/80 04/16/80
05/14/80 05/14/80
05/18/80 05/18/80
04/16/80 04/16/80
05/18/80 05/18/80
05/14/80 05/14/80
05/14/80 05/14/80
05/14/80 05/14/80
05/14/80 05/14/80
OS/ 14/80 05/ 14/80
05/14/80 05/14/80
05/14/80 05/14/80
01/16/81 01/16/81
01/14/81 01/16/81
05/15/81 05/ 15/8l

smott
smott
molt
smo1t
smo1t
Smelt
molt
srlkdt
molt
smott
snwlt
smott
molt
smo1t
Fingr
smo1t
siTott
smo1t
molt
smott
Snwlt
smott
smo1t

LTL  WHITE  SALMON  NFH
LTL  UHITE SALMON  NFH
LTL  WHITE  SALMON  NFH
UILLARD NF HATCHERY
UlLLARD NF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF HATCHERY
UILLARD NF HATCHERY
CARSON  NF  HATCHERY
CARSON  NF HATCHERY
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  UHITE SALMON  NFH
LTL  WHITE  SALMON  NFH

19 2590621
21 220867
21 44035
21 945

:x
43354

930

18
52473

907
26 213325
26 213325
21 1422425
17 1367710
21 1422425
17 1367760
42 513041
19 1097491
18 803401

06/15/81  06/15/81
05/15/81  05/15181
06irsi81 06;15j81
03/26/82 03/26/82
05/24/82 05/24/82
06/01/82 06/01/82



Table  7. Hatchery  releases  of coho  salmon into  the  Little  White  Salmon River  subbasin  sorted by brood  year,  hatchery  & life stage - CONTINUED.

Brood
Year
1980
1980
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1982
1982
1982
1982
1982
1982
1982
1982

Stock Hatchery

ABERNATHY  CREEK LTL  WH1TE  SALMON  NFH
ABERNATHY  CREEK LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON-NFH LTL  WHITE  SALMON  NFH
ABERNATHY  CREEK LTL  WHITE  SALMON  NFH
ABERNATHY  CREEK LTL  UHITE  SALMON  NFH
COLUMBIA  R - TYPE-S LTL  WHITE  SALMON  NFH
COLUMBIA  R - TYPE-S LTL UHITE  SALMON  NFH
COLUMBIA  R - TYPE-S LfL WHITE  SALMON  NFH
ABERNATHY  CREEK WILLARD  NF HATCHERY

Life
Stage
slmtt
smott

Fish Number Release  Site CUT  Code
/Lb.  Released

Fingr
Finer
Fin&
smtt
snlo1t
molt
sinott
molt
molt
molt
slno1t
Smelt

LTL WHITE  SALMON@NFH
LTL WHITE  SALMONiilNFH
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON@NFH
LTL UHITE  SALMDN@NFH
LTL UHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LIL UHITE  SALMON  RIV
L UHITE  SALMON8UILRD
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

TOUTLE  (GREEN  RIVER) WILLARD  NF HATCHERY
TwTLE  (GREEN  RIVER) WILLARD  NF  HATCHERY
TITLE ~GREEN  RIVER) WILLARD  NF  HATCHERY
TwTLE  (GREEN  RIVER) WILLARD  NF HATCHERY
TOUTLE  (GREEN  RIVER)  WILLARD  NF HATCHERY
TwTLE  (GREEN  RIVER) WILLARD  NF HATCHERY smo1t
TwfLE (GREEN  RIVER) WILLARD  NF HATCHERY Smelt
lwTLE  ~GREEN  RIVER) WILLARD  NF HATCHERY
TOUTLE  (GREEN  RIVER)  WILLARD  NF HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF  HATCHERY
TOUTLE  (GREEN  RIVER) WILLARD  NF  HATCHERY
TWtLE (GREEN  RIVER) WILLARD  NF HATCHERY

TWTLE (GREEN  RIvERi WILLARD  IF HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF HATCHERY
TWfLE (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF  HATCHERY
TWTLE (GREEN  RIVER) WILLARD  NF  HATCHERY
TWTLE (GREEN  RIVER) WILLARD  NF  HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF  HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF  HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE (GREEN  RIVER) WILLARD  NF HATCHERY
rW7LE (GREEN  RIVER) WILLARD  NF HATCHERY
TWfLE (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  RF HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE (GREEN  RIVER) WILLARD  NF  HATCHERY
TWTLE (GREEN  RIVER) WILLARD  IF HATCHERY
ABERNATHY  CREEK WILLARD  NF  HATCHERY
ABERNATHY  CREEK WILLARD  NF  HATCHERY
COLUMBIA  R - TYPE-S LTL  WHITE  SALMON  NFH
COLUMBIA  R - TYPE-S LTL WHITE  SALMON  NFH
LTL  WHITE  SALMON-NFH LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON-NFH LTL  UHITE  SALMON  NFH
UILLARD  (L WHT  SALM) LTL  WHITE  SALMON  NFH
WILLARD  (L WHT  SALM) LTL WHITE  SALMON  NFH
ABERNATHY  CREEK LTL WHITE  SALMON  NFH

Smelt
Smelt
molt
molt
Smelt
slnott
smo1t
smo1t
snw1t
smo1t
smott
smo1t
SlwJlt
Smlt
snw1t
smo1t
snlo1t
SnKllt
molt
slno1t
molt
snw1t
Smlt
molt
Smelt
sndt
molt
smo1t
smott
smott
molt
EmFry
Fingr
smo1t

1097491
803401
105938
513041
105938
254953

1625400
969215
551392

22542
939

22245
1073

21945
820

22467
695

23345

TWTLE (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE (GREEN  RIVER) UILLARD NF HATCHERY

UNTAGGED
UNTAGGED
UNTAGGED
050928
UNTAGGED

'050929
UNTAGGED
050930
UNTAGGED
050931
UNTAGGED
050932
UNTAGGED
050933
UNTAGGED
050934
UNTAGGED
050935
UNTAGGED
050936
UNTAGGED
050937
UNTAGGED
050938
UNTAGGED
050939
UNTAGGED
050940
UNTAGGED
050941
UNTAGGED  I
050942
UNTAGGED
050943
UNTAGGED
050944
UNTAGGED
050945
UNTAGGED  ’
UNTAGGED
UNTAGGED

ABERNATHY  CREEK

sn!o1t
molt
smott
sno1t

Release Release
Date  1 Date  2

05/24/82
06/01/82

05/24/82
06/01/82

07/27/82 07/27/82
03/26/82 03/26/82
07/27/82 07/27/82
04/26/83 04/26/83
05/10/83 05/10/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83
06;07/83

06/07/83
06/07/83

06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83
06;0?/83

06/07/83
06/07/83

06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83
06/07;83

06/07/83
06/07/83

06/07/83
06jO7j83

06/07/83
06/07/83

06/07/83 06/07/83
06/07/83 06/07/83
06/07/83 06/07/83
06/07/83
06iO7;83

06/07/83
06/07/83

04/26/83 04/26/83
05/10/83 05/10/83
01/25/83 Ol/25/83
07/11/83
04;18;84

07/11/83
04/18/84

05/16/84 05/16/84
06/08/84 06/08/84
06/08/84 06/08/84
05/16/84 05/16/84

:x
:z
65
18

::
19

:FJ
21
21

::
20
20
20
20

:z

:i

:8
20
20
20
20

:x
19

:7
21
19

:'9
19
19

:99
19
18
18
18
16

1375
77

;;
19
19
15

331
23676

216
22126

614
22217

454
22673

369
23171

473
22151

971
21911

1178
20526

292
22995

327
23330

283
22791

632
23198

866
23267

720
254953

1625400
247500
326026
225692

1619764
360480

LTL UHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  R1V
LTL WHITE  SALMON  RIV
LTL UHITE  SALMON  R1V
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  R1V
LTL WHITE  SALMON  R1V
LTL WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  R1V
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL UHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  UHITE SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON@NFH
LTL  UHITE SALMON@NFH
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

360480 LTL  WHITE  SALMON  RIV
1619764 LTL  WHITE  SALMON@NFH

WILLARD  NF  HATCHERY EmFry 01/25/83 Ol/25/83 1375 247500 LTL  WHITE  SALMON@NFH UNTAGGED



Table  7 (cont.). Hatchery  releases  of coho  salmon into  the Little  White  Salmon  River  subbasin  sorted  by brood  year,  hatchery  & life stage - CONTINUED.

Brood
Year
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1983
1983

Stock Hatchery Life
Stage
Fingr
molt
smo1t
smott
smott
Snlolt
smott
molt
molt
Smelt
molt
smott
molt
smo1t
molt
smott
Smelt
smott
smott
smo1t
smott
molt
smott
Smelt
smo1t
molt
smtt
smo1t
smott
smott
molt
smo1t
smott
molt
smo1t
molt
molt
molt
molt
.%?01t
srmtt
Fingr
Fingr
smdt
Smelt
molt
Fingr
Smlt
molt
molt
Fingr
Fingr
Fingr
Fingr

Release
Date  1

07/11/83
06/08/84
06/08/84

Release
Date  2

07/11/83
06/08/84
06/08/84

Fish N&r Release  Site
/lb.  Released

CUT  Code

ABERNATHY  CREEK
WILLARD  (L UHT  SALM)
WILLARD  (L UHT  SALM)
WILLARD  (L WHT  SALMj
WILLARD  (L UHT  SALMI
UILLARD  (L UHT  SALM)
WILLARD  (L UHT  SALM)
UILLARO  (L UHT  SALM)
WILLARD  (L UHT  SALHi
WILLARD  (L UHT SALH)
UILLARD  (L UHT  SALM)
UILLARD (L UHT  SALM)
WILLARD  (L UHT  SALM)
UILLARD (L UHT  SALM)
WILLARD  (L UHT  SALM)
WILLARD  (L UHT  SALM)
WILLARD  (L UHT  SALM)
UILLARD (L WHT  SALM)
WILLARD  (L UHT  SALM)
WILLARD  (L UHT  SALM)
WILLARD  iL UHT  SALMj
WILLARD  (L UHT  SALM)
WILLARD  (L WHT  SALMI
WILLARD  (L WHT  SALM)
WILLARD  (L UHT  SALM)
UILLARD (L UHT  SALM)
WILLARD  (L WHT  SALM)
UILLARD (L WHT  SALM)
UILLARD (L WHT  SALM)
UILLARO  (L UHT  SALM)
WILLARD  (L UHT  SALM)
WILLARD  (L UHT  SALM)
WILLARD  (L UHT  SALM)
UILLARD  (L UHT  SALM)
WILLARD  (L WHT  SALM)
WILLARD  (L UHT  SALM)
WILLARD  (L UHT  SALM)
ABERNATHY  CREEK
ABERNATHY  CREEK
UILLARD (L WHT  SALM)
ABERNATHY  CREEK
ABERNATHY  CREEK
WILLARD  (L UHT  SALM)
WILLARD  (L WHT  SALM)
WILLARD  (L WHT  SALM)
WILLARD  (L WHT  SALM)
ABERNATHY  CREEK
ABERNATHY  CREEK
ABERNATHY  CREEK
ABERNATHY  CREEK
WILLARD  (L UHT  SALM)
LTL  WHITE  SALMON-NFH
ABERNATHY  CREEK
ABERNATHY  CREEK
TWTLE  (GREEN  RIVER)

WILLARD  NF  HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF HATCHERY
UILLARD NF HATCHERY
WILLARD  NF HATCHERY
UILLARD NF HATCHERY
UILLARD NF HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF  HATCHERY
UILLARD NF HATCHERY
WILLARD  NF HATCHERY

06/08/84
06/08/84
06/08/84
06/08/84
06/08/84
06/08/84
06/08/84

06/08/84
06/08/84
06jO8j84
06/08/84
06/08/84
06/08/84
06/08/84
06jO8j84
06/08/84
06/08/84
06/08/84
06/08/84
06/08/84
06/08/84
06/08/84
06/08/84
06/08/84

06iO8j84
06/08/84
06/08/84
06/08/84
06/08/84

77
20
20
20
20

:::
19
19

:x

1x
19

18
19
20
20

:x
19

:x
19
20
20

:::

1x
18

1x
19
18
18

1:
16

1:x
108
20

1;
28
20

I:
123

25
25

123

326026
18943
3291

22042
991

14562
2371

16246
1092

17826
2047

19637
259

L WHITE  SALMON@UILRD
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV

UNTAGGED
051224
UNTAGGED
051225
UNTAGGED
051226
UNTAGGED
051227

LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV

16453 LTL  WHITE  SALMON  RIV
686 LTL  WHITE  SALMON  RIV

WILLARD  NF  HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF HATCHERY
UILLARD NF HATCHERY
UILLARD NF HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF  HATCHERY

06/08/84
06/08/84
06/08/84
06/08/84
06/08/84
06/08/84
06/08/84

16238 LTL  WHITE  SALMON  RIV
909 LTL  WHITE  SALMON  RIV

18715 LTL  WHITE  SALMON  RIV
1132 LTL  WHITE  SALMON  RIV

19598 LTL  WHITE  SALMON  RIV
1704 LTL  UHITE  SALMON  RIV

16354 LTL  WHITE  SALMON  RIV
2021 LTL  WHITE  SALMON  RIV

18590 LTL  WHITE  SALMON  RIV
634 LTL  WHITE  SALMON  RIV

WILLARD  NF  HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF HATCHERY

06/08/84
06/08/84
06jO8j84
06/08/84
06/08/84
06/08/l%
06/08/84

06jOBj84
06/08/84
06/08/84
06/08/84
06/08/84
06/08/84
06/08/84

20056 LTL  UHITE  SALMON  RIV
771 LTL  WHITE  SALMON  RIV

WILLARD  NF  HATCHERY
UILLARD NF HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF HATCHERY
WILLARD  NF  HATCHERY
UILLARD NF HATCHERY
UILLARD NF HATCHERY
LTL  UHITE  SALMON  NFH
WILLARD  NF  HATCHERY
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
WILLARD  IF HATCHERY
WILLARD  NF  HATCHERY
WILLARD  NF HATCHERY

06iO8j84
06/08/84
06/08/84
06/08/84
06/08/84

06/08/84
06/08/84
06jO8j84
06/08/84
06/08/84
06/08/I%
06/08/84
06/08/84
06/08/84
06/08/84
04/18/84
06/08/84
05/30/85
05/30/85
06/12/85
06/12/85
03/06/86
04/18/86
05/14/86
10/25/85
03/06/86
04/18/86
05/14/86
06/19/86

06/08/84
06/08/84
06/08/84
04/18/84
06/08/84
05/30/85
05/30/85
06/12/85
06/12/85
03/06/86

19856
467

21546
598

21143
950

20174
907

21201
588

225692
360486

LTL  WHITE  SALMON  RIV
LTL  WHITE  SALHON  RIV
LTL WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON‘RIV
LTL  WHITE  SALMON  RIV

1984
1984
1984
1984
1984
1984
1984
1984

LTL UHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON@NFH
LTL  WHITE  SALMON@NFH
LTL  UHITE  SALMON  RIV
L WHITE  SALMONGIWILRD
L WHITE  SALMONiiIWILRD

04;18/86
05/14/86
10/25/85

999358
999358
244914
244914

1208535
105927

2457168
2000

1208535
105927

LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV
L WHITE  SALMON@WILRD

UNTAGGED
051228
UNTAGGED
051229
UNTAGGED
051230
UNTAGGED
051231
UNTAGGED
051232
UNTAGGED
051233
UNTAGGED
051234
UNTAGGED
051235
UNTAGGED
051236
UNTAGGED
051237
UNTAGGED
051238
UNTAGGED
051239
UNTAGGED
051240
UNTAGGED
051241
UNTAGGED  '
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

1984
1985

L WHITE  SALMONZIUILRD UNTAGGED
L WHITE  SALMON@VILRD UNTAGGED

1985
1985
1985
1985

WILLARD  NF HATCHERY
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
LTL  WHITE  SALMON  NFH
WILLARD  NF  HATCHERY

03/06/86
04/18/86
05/14/86
06/19/86
09/30/86
09/30/86
06/09/86

09;30;86
09/30/86
06/09/86

2457168
515404

1224820
1224820
515404

L UHITE SALMONklUILRD
LTL WHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL  WHITE  SALHON@NFH
L WHITE  SALHON@UILRD

WILLARD  NF  HATCHERY molt 04/24/87 04/24/87 15 1005 LTL WHITE  SALMON  RIV

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED



Table  7 (cont.) Hatchery  releases  of coho salmon  into the Little  White Salmon  River  subbasin  sorted  by brood  year,  hatchery  & life stage  - CONTINUED.

Brood
Year
1985
1985
1985

Stock Hatchery

TWTLE (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE (GREEN  RIVER) WILLARD  NF HATCHERY
TWTLE (GREEN  RIVER) UILLARD NF  HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF HATCHERY

Life
Stage
smo1t
smott
molt
FeFry
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
slldt
EmFry
EmFry
EmFry
EmFry
FeFry
FeFry
FeFry
FeFry
Fingr
Snloit
molt
Fingr
Fingr
Smlt
molt
slmtt
slmtt
EmFry
FeFry
Fingr
Fingr

Release Release
Date  1 Date  2

05/01/87 05/01/87
05;01;87  05;01;87
05/01/87 05/01/87
02/13/87 02/13/87
02/08/88 02/08/88
02/13/87 02/13/87
06;10;87 06;10;87
06/10/87 06/10/87
09/15/87 09/15/87
12/21/87 12/21/87
06/10/87 06/10/87
05;24;88  05/24;88
02f29f8J.I  02/29/88
02/24/88 02/24/88
02/25/88 02/25/88
02/26/88 02/26/88
02/24/88 02/24/88
02/25/88 02/25/88
02;26;88  02;26;88
02/29/88 02/29/88
06/03/88 06/03/88
04/17/89 04/17/89
04/17/89 04/17/89
05/30/89 05/30/89
05/30/89 05/30/89
04/18/90 04/18/90
04/18/90 04/18/90
04/18/90 04/18/90
04/18/90 04118i90
01/24/90 Dl/24/90
01;24;90  01;24;90
05/14/90 05/14/90
05/14/90 05/14/90

Fish
/Lb.

1:
15

1814

18::

Release  Site CUT  CodeNtier
Released

1023680
1023681
2047361

114000

LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMONgNFH
L WHITE  SALHONGWILRD
L WHITE  SALMONGIJILRD
LTL  UHITE  SALMON  RIV
LTL WHITE  SALMON  RIV
LTL  UHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALHON@NFH
L UHITE  SALMONGUILRD
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE SALMON  RIV
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMONgNFH
LTL  UHITE  SALMONGNFH
LTL  WHITE  SALMONGTNFH
LTL  UHITE  SALMONBNFH
L WHITE  SALMDNGTUILRD
L WHITE  SALMONBUILRD
LTL  UHITE  SALMON  RIV
L WHITE  SALMONEBIILRD
LTL  UHITE  SALMON  RIV
L WHITE  SALMONBUILRD
L UHITE  SALMONiBUILRD
L WHITE  SALMONETWILRD
L WHITE  SALMON8UILRD
LTL  WHITE  SALMON  RIV
LTL  WHITE  SALMONBNFH
L UHITE  SALMGN@WILRD
LTL  WHITE  SALMON  RIV

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
052225
UNTAGGED
052226
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

1986
1986
1986

MIXED COLUMBIA UILLARD NF HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF  HATCHERY

1050500
114000

1986
1986
1986
1986

TWTLE ~GREEN  RfvERj WILLARD  NF HATCHERY
TWTLE (GREEN  RIVER) UILLARD NF HATCHERY
TWTLE (GREEN  RIVER1 UILLARO NF  HATCHERY

171
140

330048
12040
7030
1000

330048
1659908
610200
330000
240000
650000
330000
240000
650000
610200
220059

3:
171

15::
1512
1564
1512

TWTLE (GREEN  RIVER) UILLARD NF HATCHERY
TWTLE  (GREEN  RIVER) WILLARD  NF HATCHERY1986

1986
1987
1987
1987
1987
1987
1987

MIXED CGLUMBIA UILLARD NF HATCHERY
UILLARD (L UHT  SALW) LTL  UHITE  SALMON  NFH
UILLARD (L WHT  SALH) WILLARD  NF HATCHERY
UILLARD (L UHT  SALM) WILLARD  NF HATCHERY
WILLARD  (L UHT  SALH) WILLARD  NF HATCHERY
MIXED COLUMBIA UILLARD NF HATCHERY
NIXED COLUMBIA WILLARD  OF HATCHERY
MIXED COLUMBIA WILLARD  NF HATCHERY
MIXED COLUMBIA WILLARD  NF HATCHERY
MIXED  COLUMBIA WILLARD  NF HATCHERY
LTL  WHITE  SALMON-NFH WILLARD  NF HATCHERY
COLUMBIA  R - TYPE-S WILLARD  NF HATCHERY
LTL  WHITE  SALMON-NFH LTL  WHITE  SALMON  NFH
COLUMBIA  R - TYPE-S LTL  UHITE  SALMON  NFH
LTL  WHITE  SALMON-NFH WILLARD  NF HATCHERY

1512
1512

1987
1987

1512
1512

140
14
14

1987
1987
1987

1800156
1800156

1988
1983

169
169

77043
77043
22526

1426569
22714

1988
1988
1988
1988
1989

14

::
14

1512

LTL  WHITE  SALHON-NFH WILLARD  NF HATCHERY
LTL  WHITE  SALMON-NFH WILLARD  NF HATCHERY
LTL  WHITE  SALMON-NFH UILLARD NF  HATCHERY
LTL  WHITE  SALMON-NFH WILLARD  IF HATCHERY
LTL  UHITE  SALMON-NFH UILLARD NF HATCHERY
LTL  WHITE  SALMON-NFH WILLARD  NF HATCHERY
LTL  WHITE  SALMON-NFH WILLARD  IF HATCHERY

1426331
254500
254500
831776
831776

1989
1989

1512
218
2181989



Table 8 @‘D-l). Parasites and diseases of coho  at Willard Hatchery located on the Little White
Salmon River.

II Disease type
I

Hatchery
I

Specific Pathogen
II

Bacteria Willard

Bacteria Willard

Bacteria Willard

Bacteria Willard

Bacteria Willard

Parasite Willard

Parasite Willard

Parasite Willard

Parasite Willard

Parasite Willard

Parasite Willard

Parasite Willard

Virus Willard

Renibacterium salmoninarum (Bacterial Kidney
Disease)

Cytophaga  psychrophila (Cold Water Disease)

Aeromonas salmonicida (Purunculosis)

Yersinia ru&ri (Enteric  Redmouth  Disease)

Myxobacteria

Costia necazrix  (Costia = Ichtyobodo)

Epistylis

Ampiphrya

Hexamita

Myxobolus  kisutchi

Chloromyxum  wardi

Myxosoma squamalis

IHN

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.

Table 9 (TD-2). Parasites and diseases of coho at Little White Salmon Hatchery located on the
Little White Salmon River.

Disease type Hatchery Specific Pathogen

Bacteria Little White Salmon Aeromonas salmonicida (Purunculosis)

Parasite Little White Salmon Ceratomyxa shuta

virus Little White Salmon

virus Little White Salmon EIBS

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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SPRING CREEK NATIONAL FISH HATCHERY

Fall Chinook Salmon

GEOGRAPHIC LOCATION

Spring Creek National Fish Hatchery is located in Skamania County on the Bonneville Pool of the
Columbia River at River Mile (RM) 167, about a mile below the mouth of the White Salmon River.

ORIGIN

Of the tributaries of the Bonneville Pool, fall chinook were historically native to the Wind, Little
White Salmon, Big White Salmon, and Hood Rivers (Fulton,  1968). Now the aggregate upriver fall
chinook run is composed of two large stocks, the upriver brights (URB) and Bonneville Pool
Hatchery stocks (BPH).  Both stocks pass over Bonneville Dam. The BPH stock was brought into
hatchery production with the first egg-take in 1896 and BPH fall chinook are produced almost
entirely by artificial propagation (Howell et al. 1985).

DISTRIBUTION

Some natural production exists in the Klickitat, Wind, Big White Salmon, and Hood Rivers. BPH
fall chinook are reared at Klickitat, Little White Salmon, and Spring Creek Hatcheries (Howell et al.
1985).

PRODUCTION

Completion of Bonneville Dam inundated all of the spawning area in the Little White Salmon River
and Condit Dam blocked the Big White Salmon.

Hatchery production began in 1896 from eggs collected in the Little White Salmon River (WDF,
USFWS 1951). Little White Salmon fall chinook were intermittently planted in many tributaries
from the Sandy to the Deschutes River. Within several years of the establishment of the Little
White Salmon Hatchery program, other hatchery and egg-take facilities were constructed on the
Wind River and Big White Salmon Rivers.

In 1901, fall chinook eggs collected from the Big White Salmon River were transferred to the
Spring Creek facility. The initial adult return in 1904 provided the basis for subsequent production.
The Spring Creek Hatchery program has been very successful, with surplus eggs transferred to other
stations in most years. During the years eggs were transferred to Spring Creek, they came from
lower river hatchery (LRH) fall chinook stocks (Howell et al. 1985).

Klickitat Hatchery has had a chronic problem of meeting escapement and has utilized stock from
Spring Creek Hatchery. BPH fall chinook programs at Little White Salmon and Klickitat Hatcheries
have either received eggs directly from Spring Creek or have utilized local returns that are
considered to be derivatives of Spring Creek stock (Howell et al. 1985).

Spring Creek Hatchery returns of tule fall chinook “swim-ins” from 1987 through 1984 brood years
averaged 10,467 adults with and low of 408 in 1983 and a high of 27,200 in 1978. Hatchery
returns of tule fall chinook to Spring Creek Hatchery by age and brood year is presented in Table 1.

Tule fall chinook trapped at Bonneville Dam and trucked to Spring Creek Hatchery totaled 1,547
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adults for 1983 and 2,379 adults for 1984. Total hatchery returns of tule fall chinook trapped at
Bo30r2rlle  Dam and trucked to Sprmg Creek Hatchery by age and brood year are presented in

.

Upriver Bright (URB) fall chinook were released from Spring Creek on a experimental basis in 1984
and 1985 brood years. Total age of hatchery returns of bright fall chinook to Spring Creek
Hatchery by brood year is presented in Table 3.

ADULT LIFE HISTORY

Run size. catch and escapement

Based primarily on the success of Spring Creek Hatchery, BPH fall chinook are a major contributor
to the Washington troll, net, and sport ocean fisheries. Coded wire tag recoveries of 1971 and 1972
brood year fmgerling releases from Spring Creek Hatchery showed that 38 percent were caught off
the Washington coast and 20 percent were caught in the Columbia River sport and commercial
harvest (Howell et al. 1985).

From 1979 - 1984 the harvest of BPH fall chinook in freshwater was determined primarily by
expansion of coded wire tags collected during fisheries sampling. In 1980 -1984, natural and
hatchery escapements were adjusted, based on coded wire tag recoveries for fall chinook straying to
non-origin areas. Prior to 1979, catch was determined by applying the 1979 stock specific pre-
escapement proportion in the fisheries to the particular stock for each year (Howell et al. 1985).

Strays from other hatcheries are quite common. Spring Creek Hatchery origin tule and upriver
bright fall chinook stray coded wire tag recoveries beginning with the 1978 brood through the 1990
brood are listed in Table 4. Tables 5 and 6 list coded wire tags of tule and bright fall chinook
recovered within the Spring Creek Hatchery, respectively, which originated outside of the Spring
Creek Hatchery. Table 7 list coded wire tags of tule and bright fall chinook trapped at Bonneville
Dam that originated outside the Spring Creek Hatchery and were trucked to the Spring Creek
Hatchery.

Time of Migration

Tule fall chinook upstream migration begins in early August with greatest abundance in the
Columbia River estuary in late August and early September. Counts of tule fall chinook at
Bonneville Dam generally peak between September 4 and September 9. Approximately 90 percent
of the run has migrated past Bonneville Dam by September 20 (Howell et al. 1985).

Upriver bright fall chinook migration curve is more prolonged and gradual compared to tule fall
chinook passing Bonneville Dam. Adult upriver bright migration occurs through November.

Snawning  Period

Tule and upriver bright fall chinook spawning ground peak index counts are usually made during
early October and November, respectively. Peak spawning at the Spring Creek Hatchery is mid-
September.

Snawnina  Areas

Spring Creek National Fish Hatchery.
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Some natural production of BPH fall chinook occurs in the Wind, Big White Salmon and Klickitat
River. A small amount also occurs in Rock Creek and Collins Creek (WDF,  1990).

Age Composition

Ages of tule fall chinook range from two-year-old jacks to five-year-old adults with three-year-olds
usually the dominant age classes (Howell et al. 1985). Tables 8 and 9, respectively, present total
age composition percentages by brood year and age class for tule fall chinook trapped at Bonneville
Dam then trucked to Spring Creek Hatchery, and for tule fall chinook returning to Spring Creek
Hatchery.

Although Spring Creek Hatchery adult returns are incomplete, upriver bright fall chinook total ages
generally range from two-year-old jacks to six-year-old adult.

Sex Ratio

There is an occurrence of female jacks at Spring Creek Hatchery. Females returning to Spring
Creek Hatchery averaged 59.90 percent for the 1979 through 1984 brood years with a low of 50.14
percent for 1979 and a high of 66.37 for 1980. Table 11 presents the percent females by brood
year and age (freshwaterocean)  for tule fall chinook returning to Spring Creek Hatchery.

The total percent of tule fall chinook females by brood and age class (freshwater.ocean)  trapped at
Bonneville Dam and trucked to the Spring Creek Hatchery is presented in Table 10.

Table 12 presents the percent females by brood year and age class (freshwater.ocean)  for upriver
bright fall chinook returning to the Spring Creek Hatchery.

The mean fork length by brood year, sex, tule, bright, and freshwaterocean  rearing ages of
Bonneville Dam trapped and Spring Creek Hatchery returns is presented in Tables 13 through 18.

Fecundity averaged 4,700 eggs per female at Spring Creek Hatchery from 1978 - 1982 (Howell
et al. 1985).

JUVENILE LIFE HISTORY

Time of Emeraence

At Spring Creek Hatchery, water temperatures during incubation are set at approximately 52 degrees
Fahrenheit. Newly absorbed yolk-sac fry are prevalent in mid-December (Howell et al. 1985).

Time. aee and size at migration

Hatchery release information for the Spring Creek Hatchery by brood year is presented in Table 19.
BPH fall chinook are released as fingerlings primarily in March through June. Because of the
controlled water temperatures at Spring Creek Hatchery, growth is rapid. Most of Spring Creek
production is liberated in March and April, earlier than other hatchery releases of fall chinook.
Releases at the Klickitat and Little White Salmon hatchery releases occurs from May through mid-
June (Howell et al. 1985).
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Based on recoveries of tagged Spring Creek juveniles, -migration to the Columbia River estuary is
rapid and generally occurs within 1 - 3 weeks after release. From scale readings, juveniles enter the
ocean in the first year of life and are -considered  “sub - 1” age migrants. Size at release varies
between 70 - 100 mm in length (Howell et al. 1985).

Survival Rate

BPH fall chinook reared and released from Spring Creek Hatchery are noted for their generally high
survival rate. Spring Creek substock  fall chinook reared at other stations do not experience the
same high survival rate. A minimum survival rate (partial catch and escapement) of four groups of
coded wire tagged Spring Creek Hatchery releases ranged between zero and 1.9 percent (1978
brood) and 0.3 -2.1 percent (1979 brood) (Vreeland,  1984). Survival of the 1979 brood releases
were based on only two years of catch. These rates were much higher than the average of 0.2
percent for the 1978 and 1979 brood tule releases from other stations. TAC (1984) estimated a
general survival rate of Spring Creek Hatchery releases at 2.0 percent which did not include
mortality on juvenile out-migrants caused by Bonneville Dam (Howell et al. 1985).

BIOCHEMICAL-GENETIC CHARACTERISTICS

S&reck et al. (1984) compared isozyme gene frequencies for 11 enzyme systems from samples
collected at Bonneville and Spring Creek Hatcheries. No statistically significant differences in gene
frequencies were determined for any of the enzymes.

DISEASE

Common diseases at Spring Creek Hatchery includes: Bacterial kidney disease, enteric redmouth,
cold water disease, and furunculosis. A complete list of bacteria and parasitic diseases found at
Spring Creek Hatchery is presented in Table 20 (WDF Salmon Culture, Olympia).
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Figure 1 (TT). Freshwater life history Bonneville Pool Hatchery fall chinook (tules).

Month

Life History Stage A S 0 N D J F M A M J J

Adult MigrationAdult Migration

Adult HoldingAdult Holding

SpawningSpawning

Egg/Alevin IncubationEgg/Alevin Incubation

EmergenceEmergence

RearingRearing

Juvenile MigrationJuvenile Migration
I I



Table 1 @H-l).  Total hatchery returns of tule fti chinook swim-ins” to the Spring Creek National
Fish Hatchery, by brood year.

Total Age

’ The swim-in label is used to denote rack returns to Spring Creek National Fish Hatchery, as
opposed to those trapped at Bonneville Dam in years of low predicted run size.

1987 return year does not include 1 one year old minijack  and 1,473 female tule chinook transported
from Bonneville Hatchery.

1988 return year does not include 2,981 female fall chinook transferred from Bonneville Hatchery.
1990 return year age composition based on Spring Creek Bonneville Dam trapping and swim-ins.
Age composition by scale reading analysis by USFWS.
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Table 2 w-2). Total hatchery returns of tule fall chinook trapped at Bonneville Dam and trucked
to Spring Creek Hatchery, by brood year.

Total Age

1988 662

1989

1987 return year does not include 1,473 tule fall chinook transported from Bonneville Hatchery.
1986 was the frost year of Spring Creek National Fish Hatchery fall chinook broodstock collection

from Bonneville Dam.
1990 return year composition based on Spring Creek Bonneville Dam trapping and swim-ins.
Age composition by scale reading by USFWS.

WDF SPRING CREEK 111



Table 3 (RH-3). Total age of hatchery returns of bright fall chinook to the Spring Creek National
Fish Hatchery, by brood year.

Total Age

BroodYear

1979

1980

1981

1982

1983

1984

1985

1986

4

10

57

5

3

12

Total Adult
Total

No bright fall chinook returns to Spring Creek National Fish Hatchery since 1987. Age composition
by scale reading analysis by USFWS.
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Table 4 (AE). Emigration of coded wire tagged fall chinook from the Spring Creek NFH.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method Number
Sampled

Spring Creek Hatchery, released
Big White Salmon River

Spring Creek Hatchery, released
Hammond

Cowlitz, 198 1

Cowlitz, 1981

Hatchery 5,673

Hatchery 567 e
Spring Cr=~a~$ohed~, released Kalama, 198 1 Hatchery 5,987 2

I
2

Spring Creek Hatchery, released
Hammond

Spring Creek Hatchery, released
Hammond

Spring Creek Hatchery, released
Stavebolt Creek

Spring Cree~a~$ohedq,  released

Elochoman River, 1981

Skamokawa Creek, 1981

Kalama River, 1981

Kalama, 1981

Spawning Ground 22

Spawning Ground 87

Spawning Ground 490

Hatchery 5,987

Spring Creek Hatchery Big Salmon Creek, 1981 Spawning Ground 228I I 1
Spring Creek Hatchery, released

Big White Salmon River
Spring Creek, 1980 Hatchery 27,432

Spring Creek Hatchery, released
Bia White Salmon River

Spring Creek, 1980 Hatchery 27,432

Spring Creek Hatchery

Spring Creek Hatchery

Spring Creek Hatchery

Big Salmon Creek, 1982

Big Salmon Creek, 1982

Kalama River, 1982

Spawning Ground 510

Spawning Ground 510

Spawning Ground 1,263

1
I

6
I

1
I

+-j-G-
4

5
I

5

1 ‘11
I

2 I 22

1 I 3
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Table 4. (cont.) Emigration of coded wire tagged fall chinook from the Spring Creek subbasin.

Hatchery/Release Site

Spring Creek Hatchery, released
Rock Creek

Recovery site, Run Year(s) Recovery Method Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

John Day Pool, 1982 Spawning Ground 42 1 5

Spring Creek Hatchery, released Little White Salmon, 1982 Hatchery 2,148 2 2
Big White Salmon River

Spring Creek Hatchery, released Spring Creek, 1982 Hatchery 27,447 13 13
Big White Salmon River

Spring Creek Hatchery, released Little White Salmon, 1982 Hatchery 2,148 1 1
Stavebolt Creek

Spring Creek Hatchery, released Spring Creek, 1982 Hatchery 27,447 2 2
Stavebolt Creek

Spring Creek Hatchery, released Little White Salmon, 1982 Hatchery 2,148 1 1
Big White Salmon River

Spring Creek Hatchery Little White Salmon, 1982 Hatchery 2,148 1 1

Spring Creek Hatchery, released Little White Salmon, 1982 Hatchery 2,148 6 6
Big White Salmon River

Spring Creek Hatchery, released Spring Creek, 1982 Hatchery 27,447 9 ‘9
Big White Salmon River

Spring Creek Hatchery Little White Salmon, 1982 Hatchery 2,148 1 1

Spring Creek Hatchery Little White Salmon, 1982 Hatchery 2,148 2 2

Spring Creek Hatchery, released Little White Salmon, 1982 Hatchery 2,148 1 1
below Bonneville
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Table 4. (cont.) Emigration of coded wire tagged fall chinook from the Spring Creek subbasin.

Hatchery/Release Site Recovery site, Run Year(s)

Spring Creek Hatchery, released
below Bonneville

Spring Creek, 1982

Spring Creek Hatchery, released
below Bonneville

Little White Salmon, 1982

Spring Creek Hatchery, released
below Bonneville

Spring Creek, 1982

Spring Creek Hatchery, released
Big White Salmon River

Spring Creek, 198 1

Spring Creek Hatchery, released
Big White Salmon River

Spring Creek, 1981

Spring Creek Hatchery, released
Big White Salmon River

Spring Creek, 1981

Spring Creek Hatchery, released
Big White Salmon River

Spring Creek, 1981

Spring Creek Hatchery, released
Big White Salmon River

Spring Creek, 1981

Spring Creek Hatchery, released
Big White Salmon River

Spring Creek, 1981

Spring Creek Hatchery, released
Big White Salmon River

Spring Creek, 1981

Spring Creek Hatchery, released
Big White Salmon River

Spring Creek, 1981
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Hatchery
I

2,148
I

1 1

Hatchery 1 27,447 1 66 1 66

Hatchery
I

1,172
I

33
I

33

Hatchery
I

1,172
I

15
I

1 5

Hatchery I 1,172 I 1 I 1

Hatchery
I

1,172
I

12 12
I

Hatchery
I

1,172
I

3 3
f

Hatchery
I

1,497
I

4 4

Hatchery I 1,497 I 9 I 9

Hatchery
I

1,497 6
I

6



Table 4. (cont.) Emigration of coded wire tagged fall chinook from the Spring Creek subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

Spring Creek Hatchery, released Spring Creek, 1981 Hatchery 1,497 4 4
Big White Salmon River

Spring Creek Hatchery Little White Salmon, 1981 Hatchery 1,497 2 2

Spring Creek Hatchery Little White Salmon, 1981 Hatchery 1,497 1 1

Spring Creek Hatchery Little White Salmon, 1981 Hatchery 1,497 1 1

Spring Creek Hatchery Little White Salmon, 1981 Hatchery 1,497 1 !

Spring Creek Hatchery Little White Salmon, 1981 Hatchery 1,497 1 1

Spring Creek Hatchery Abernathy, 1981 Hatchery 2,025 1 1

Spring Creek Hatchery Abernathy, 1981 Hatchery 2,025 1 1

Spring Creek Hatchery, released Spring Creek, 1982 Hatchery 27,447 13 13
Big White Salmon River

Spring Creek Hatchery, released Spring Creek, 1982 Hatchery 27,447 9 9
Big White Salmon River

Spring Creek Hatchery, released Little White Salmon, 1982 Hatchery 2,148 2 12
Big White Salmon River

Spring Creek Hatchery, released Little White Salmon, 1982 Hatchery 2,148 1 1
Big White Salmon River

Spring Creek Hatchery, released Little White Salmon, 1982 Hatchery 2,148 6 6
Big White Salmon River

Spring Creek Hatchery, released Spring Creek, 1982 Hatchery 27,447 2 2
Staveboldt  Creek
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Table 4. (cont.) Emigration of coded wire tagged fall chinook from the Spring Creek subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method Number
Sampled

Number
Recovered

Total Number
Estimated,
(PSMFC)

Little White Salmon, 1982 Hatchery
I

2,148
I

1 1Spring Creek Hatchery, released
Staveboldt Creek

Spring Creek Hatchery

Spring Creek Hatchery

Spring Creek Hatchery

Spring Creek Hatchery

Spring Creek Hatchery

Spring Creek Hatchery, released
Big White Salmon River

Spring Creek Hatchery, released
Big White Salmon River

1Little White Salmon, 1982

Little White Salmon, 1982

Little White Salmon. 1982

Little White Salmon, 1982

Little White Salmon, 1982

Spring Creek, 1983

Hatchery 2,148 1

Hatchery 1 2,148 ! 1I 1

2Hatchery 2,148 2

Hatchery 2,148 1

Hatchery 2,148 1

Hatchery 10,408 1

1

1

1

Little White Salmon, 1983 Hatchery 1,192 1 1

Spring Creek, 1983 Hatchery
I

10,408
I

1 1Spring Creek Hatchery, released
Rock Creek

Spring Creek Hatchery, released
Rock Creek

Spring Creek, 1983 I 10,408 5

Spring Creek Hatchery Little White Salmon, 1983 Hatchery 1,192 1

Snrina  Creek Hatcherv Little White Salmon. 1983 Hatcherv 1.192 1

Spring Creek Hatchery Little White Salmon, 1983 Hatchery 2,608 1

Snring Creek Hatchet-v Little White Salmon. 1984 Hatcher-v 577 1 1

Spring Creek Hatchery Little White Salmon, 1985
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Table 4. (cont.) Emigration of coded wire tagged fall chinook from the Spring Creek subbasin.

Hatchery/Release Site Recovery site, Run Year(s) Recovery Method Number Number Total Number
Sampled Recovered Estimated,

(PSMFC)

Spring Creek Hatchery, released Little White Salmon, 1985 Hatchery 853 1 1
Yakima River

Spring Creek Hatchery Little White Salmon, 1986 Hatchery 730 1 1

Spring Creek Hatchery, released Spring Creek, 1986 Hatchery 2,107 1 1
Umatilla River

Spring Creek Hatchery, released Little White Salmon, 1986 Hatchery 853 1 1
Yakima River

Based on the following tag codes: 03-47-01, 03-48-01,  03-49-01, 03-54-01, 05-04-43, 05-06-39, 05-06-40, 05-06-41, 05-07-46,
03-52-01, 05-04-34, 05-06-48, 05-06-49, 03-56-01, 05-55-01, 05-04-46, 05-60-01,  05-07-43, 05-10-56, 05-10-51, 05-15-26, 05-l l-45,
and 05- 10-57.

Beginning with the 1978 brood.
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Table 5 (AI-l). Immigration of coded wire tagged fall chinook into the Spring Creek NFH.

Hatchery/Release Site Recovery site, Run Recovery Method Number Number Total Number
Yf=-(s) Sampled Recovered Estimated,

(PSMFC)

Abernathy Hatchery Spring Creek, 1982 Hatchery 27,447 2 2

Bonneville Hatchery Spring Creek, 1982 Hatchery 27,447 3 3

Bonneville Hatchery Spring Creek, 1982 Hatchery 27,447 1 1

Bonneville Hatchery Spring Creek, 1982 Hatchery 27,447 2 2

Spring Creek Hatchery, released Big Spring Creek, 1980 Hatchery 27,447 4 4.
White Salmon River

Spring Creek Hatchery, released Big Spring Creek, 1980 Hatchery 27,447 5 5
White Salmon River

Spring Creek Hatchery, released Big Spring Creek, 1982 Hatchery 27,447 13 13
White Salmon River

Spring Creek Hatchery, released Spring Creek, 1982 Hatchery 27,447 2 2
Staveboldt Creek

Spring Creek Hatchery, released Big Spring Creek, 1982 Hatchery 27,447 9 9
White Salmon River

Spring Creek Hatchery, released Spring Creek, 1982 Hatchery 27,447 90 90
below Bonneville

Spring Creek Hatchery, released Spring Creek, 1982 Hatchery 27,447 66 66
below Bonneville

Spring Creek Hatchery, released Big Spring Creek, 1981 Hatchery 1,172 33 33
White Salmon River

Spring Creek Hatchery, released Big Spring Creek, 1981 Hatchery 1,172 15 15
White Salmon River
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Table 5. (cont.) Immigration of coded wire tagged fall chinook into the Spring Creek subbasin.

Hatchery/Release Site Recovery site, Run Recovery Method Number Number Total Number
-4s) Sampled Recovered Estimated,

(PSMFC)

Spring Creek Hatchery, released Big Spring Creek, 1981 Hatchery 1,172 1 1
White Salmon River

Spring Creek Hatchery, released Big Spring Creek, 1981 1,172 12 12
White Salmon River

Hatchery

Little White Salmon Hatchery Spring Creek, 1981 Hatchery 1,172 1 1

Abernathy Hatchery Spring Creek, 1981 Hatchery 1,172 1 1’

Abernathy Hatchery Spring Creek, 1981 Hatchery 1,172 1 1’

Warm Springs Hatchery l/ Spring Creek, 1981 Hatchery 1,172 1 1 ,’

Spring Creek Hatchery, released Big Spring Creek, 198 1 Hatchery 1,172 3 3
White Salmon

Bonneville Hatchery Spring Creek, 1981 Hatchery 1,172 1 1

Bonneville Hatchery Spring Creek, 1981 Hatchery 1,172 1 1

Spring Creek Hatchery, released Big Spring Creek, 1982 Hatchery 27,447 13 13
White Salmon River

Spring Creek Hatchery, released Big Spring Creek, 1982 Hatchery 27,447 9 9
White Salmon River

Spring Creek Hatchery, released Spring Creek, 1982 Hatchery 27,447 2 2
Stavebolt Creek

Abernathy Hatchery Spring Creek, 1982 Hatchery 27,447 2 2

Bonneville Hatchery Spring Creek, 1982 Hatchery 27,447 3 3
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Table 5. (cont.) Immigration of coded  wire tagged fall chinook into the Spring Creek subbasin.

Hatchery/Release Site Recovery site, Run Recovery Method Number Number Total Number
y=w Sampled Recovered Estimated,

(PSMFC)

Bonneville Hatchery Spring Creek, 1982 Hatchery 27,447 1 1

Bonneville Hatchery Spring Creek, 1982 Hatchery 27,447 2 2

Spring Creek Hatchery, released Big Spring Creek, 1983 Hatchery 10,408 1 1
White Salmon

Abernathy Hatchery Spring Creek, 1983 Hatchery 10,408 1 1

Spring Creek Hatchery, released Rock Spring Creek, 1983 Hatchery 10,408 1 1.
Creek

Spring Creek Hatchery, released Rock Spring Creek, 1983 Hatchery 10,408 5 5,
Creek

Bonneville Hatchery Spring Creek, 1983 Hatchery 10,408 1 1

Bonneville Hatchery Spring Creek, 1983 Hatchery 10,408 1 1

Bonneville Hatchery Spring Creek, 1983 Hatchery 10,408 1 1

Little White Salmon Hatchery Spring Creek, 1984 Hatchery 9,507 1 1

Bonneville Hatchery Spring Creek, 1984 Hatchery 9,507 1 1

Bonneville Hatchery Spring Creek, 1984 Hatchery 9,507 2 2

Bonneville Hatchery Spring Creek, 1984 Hatchery 9,507 2 2

Bonneville Hatchery, released Spring Creek, 1984 Hatchery 9,507 1 ,1
Umatilla River

Bonneville Hatchery Spring Creek, 1985 Hatchery 5,481 1 1
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Table 5. (cont.) Immigration of coded wire tagged fall chinook into the Spring Creek subbasin.

Hatchery/Release Site Recovery site, Run Recovery Method Number
Yf=(s) Sampled

Bonneville Hatchery Spring Creek, 1985 Hatchery 5,481

Bonneville Hatchery Spring Creek, 1985 Hatchery 5,481

Bonneville Hatchery, released Tanner Spring Creek, 1986 Hatchery 1,282
Creek

Bonneville Hatchery, released Tanner , Spring Creek, 1986 , Hatchery I 1,282

Big Creek Hatchery Spring Creek, 1987 Bonneville Dam
Trap

1,487

Bonneville Hatchery, released Tanner Spring Creek, 1987 Bonneville Dam 1,487
Creek Trap

Bonneville Hatchery, released Tanner Spring Creek, 1987 Bonneville Dam 1,487
Creek Trap

Bonneville Hatchery, released Tanner Spring Creek, 1987 Bonneville Dam 1,487
Creek TKID

Bonneville Hatchery, released Tanner 1 Spring Creek, 1987 1 Bonneville Dam 1 1,487

Reared Stayton  Pond, released Stayton Spring Creek, 1987 Bonneville Dam 1,487
Pond and Bonneville Trap

Reared Stayton  Pond, released Stayton Spring Creek, 1987 Bonneville Dam 1,487
Pond and Bonneville TraD

Washougal Hatchery 1 Spring Creek, 1987 1 Bonneville Dam 1 1,487

Number
Recovered

.
1

1

1

1

4

8

8

6

1

1

1

Total Number
Estimated,
(PSMFC)

1

1

1

1

4

8

8

6

1

1

1
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Table 5. (cont.) Immigration of coded wire tagged fall chinook into the Spring Creek subbasin.

Hatchery/Release Site Recovery site, Run
Y=Ns)

Recovery Method

Washougal Hatchery Spring Creek, 1987 Bonneville Dam
Trap

Bonneville Hatchery, released Tanner Spring Creek, 1987 Hatchery
Creek

Bonneville Hatchery, released Tanner Spring Creek, 1987 Hatchery
Creek

Bonneville Hatchery, released Tanner Spring Creek, 1987 Hatchery
Creek

Bonneville Hatchery, released Tanner Spring Creek, 1987 Hatchery
Creek

Reared Stayton  Pond, released Stayton Spring Creek, 1987 Hatchery
Pond and Bonneville

Bonneville Hatchery Spring Creek, 1988 Hatchery

Bonneville Hatchery Spring Creek, 1988 Hatchery

Bonneville Hatchery Spring Creek, 1988 Hatchery

Bonneville Hatchery Spring Creek, 1988 Hatchery

Bonneville Hatchery Spring Creek, 1988 Hatchery

Washougal Hatchery Spring Creek, 1988 Hatchery

Bonneville Hatchery Spring Creek, 1989 Hatchery

Bonneville Hatchery Spring Creek, 1989 Hatchery

Number
Sampled

1,487

595

595

595

595

595

1,583

1.583

1,583

1,583

1,583

2,981

3,337

3,337

6 6

,++A-
2 I

1
I

1

-+--I+-
1 1

1 1

1 1

1 1

1 I 1
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Table 5. (cont.) Immigration of coded wire tagged fall chinook into the Spring Creek subbasin.

Hatchery/Release Site Recovery site, Run
YWS)

Recovery Method Number Number
Sampled Recovered

Total Number
Estimated,
(PSMFC)

Bonneville Hatchery Spring Creek, 1989 Hatchery 3,337 1 1

II Bonneville Hatchery 1 Spring Creek, 1989 1 Hatchery 3,337 I 1 [ 1
I I I II

Little White Salmon Hatchery Spring Creek, 1990 Hatchery 11,434 1 1

Bonneville Hatchery Spring Creek, 1990 Hatchery 11,434 1 1

Big Creek Hatchery, released Rogue Spring Creek, 1990 Hatchery 11,434 1 1,
River

Bonneville Hatchery Spring Creek, 1990 Hatchery 11,434 1 1

Spring 1990 Hatchery 11,434Bonneville Hatchery Creek, 1 1

Bonneville Hatchery Spring Creek, 1990 Hatchery 11,434 1 1

Bonneville Hatchery Spring Creek, 1990 Hatchery 11,434 2 2

Bonneville Hatchery Spring Creek, 1990 Hatchery 11,434 1 1

Bonneville Hatchery Spring Creek, 1990 Hatchery 11,434 1 1

II Bonneville Hatchery 1 Spring Creek, 1990 1 Hatchery 1 11,434 I 1 I ,1I I I II
II Bonneville Hatchery 1 Spring Creek, 1990 1 Hatchery 1 11,434 ! 1 ! 1 IIII Bonneville Hatchery 1 Spring Creek, 1990 1 Hatchery 1 11,434 1 1 1 1

I I I I I

Bonneville Hatchery Spring Creek, 1990 Hatchery 11,434 1 1

Bonneville Hatchery Spring Creek, 1990 Hatchery 11,434 1 1

Bonneville Hatcherv Srxinz Creek. 1990 Hatcherv 11.434 1 1
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Table 5. (cont.) Immigration of coded wire tagged fall chinook into the Spring Creek subbasin.

Hatchery/Release Site Recovery site, Run
y=m

Recovery Method Number Number
Sampled Recovered

Total Number
Estimated,
(PSMFC)

Bonneville Hatchery Spring Creek, 1990 Hatchery 11,434 1 1

Washougal Hatchery Spring Creek, 1990 Hatchery 11,434 1 1

Lyons Ferry Hatchery Spring Creek, 1990 Hatchery 11,434 1 1

Rock Creek Net Pens Spring Creek, 1990 Hatchery 11,434 1 1

Drano Lake Net Pens Spring Creek, 1990 Hatchery 11,434 1 1,

Based on the following tag codes: 05-06-46, 07-22-07, 07-25-06, 07-25-07, 03-47-01, 05-04-43, 03-49-01, 05-06-48, 05-06-49,
03-52-01, 03-56-01, 05-04-49,05-04-51,  05-06-27, 05-55-01, 07-16-58, 07-18-42, 05-07-43, 05-07-46, 07-23-29,05-07-47,  07-24-07,
07-24-24, 07-26-63, 07-27-27, 07-31-22, 07-28-28, 07-33-24, 07-31-40, 07-33-22, 07-33-23, 07-33-25, 07-33-52, 07-33-53, 63-31-16,
63-31-18, 23-22-23, 63-31-19, 07-36-33, 07-47-22R2,  07-47-32R2,07-47-37132,  05-18-10,07-29-53,  07-34-63, 07-36-35, 07-37-16,
07-37-17, 07-37-53, 07-43-17, 07-43-18, 07-49-19R1,  23-21-16, 23-21-50, 23-22-16, 23-22-20, 63-38-32, 63-41-56R1,  B5-02-15,  and
B5-07-14.

Beginning with the 1978 brood.

l/ Spring chinook spawned as a fall chinook.
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Table 6 (AI-2). Immigration of coded wire tagged bright fall chinook into the Spring Creek NFH.

Hatchery/Release Site Recovery site, Run Recovery Method Number Number Total Number
Ye@) Sampled Recovered Estimated,

(PSMFC)
Bonneville Hatchery, released Spring Creek, 1986 Hatchery 14 2 2

Tanner Creek
Bonneville Hatchery, released Spring Creek, 1986 Hatchery 14 1 1

Tanner Creek
Bonneville Hatchery, released Spring Creek, 1986 Hatchery 14 2 2

Tanner Creek
Little White Salmon Spring Creek, 1987 Hatchery 78 1 1
Little White Salmon Spring Creek, 1987 Hatchery 78 3 3

Bonneville Hatchery, released Spring Creek, 1987 Hatchery 78 1 1 ,’
Tanner Creek

Bonneville Hatchery, released Spring Creek, 1987 Hatchery 78 1 1
Tanner Creek

Bonneville Hatchery, released Spring Creek, 1987 Hatchery 78 1 1
Tanner Creek

Bonneville Hatchery, released Spring Creek, 1987 Hatchery 78 3 3
Tanner Creek

Bonneville Hatchery, released Spring Creek, 1987 Hatchery 78 1 1
Tanner Creek

Rocky Reach Hatchery, released Spring Creek, 1987 Hatchery 78 3 3
Columbia River

Based on the following tag codes: 07-24-26, 07-25-47, 07-28-27, 05-12-54, 05-13-37, 07-28-28, 07-30-07, 07-30-08, 07-31-25,
07-3 l-26, and 63-28-57.

Beginning with 1978 brood.
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Table 7 (AI-3). Immigration of coded wire tagged tule fall chinook into the Bonneville Dam Trap.

Recovery site, Run Recovery Number Number
y=m Method Sampled Recovered

Hatchery/Release Site Total NumberTotal Number
Estimated,Estimated,
(PSMFC)(PSMFC)

11

1

1

11

ii-41
1

341 4

4

13

1

1

3

1 4

4

13

1

1

1-41

Spring Creek, 1986 Hatchery 2,107 1Spring Creek Hatchery, released
Umatilla River

1Washougal Hatchery

Washougal Hatchery

1 Spring Creek, 1986
I
1 Spring Creek, 1986I

Hatchery 2,107

Hatchery 2,107

Hatchery 2,107

1

1Bonneville Hatchery, released Tanner 1 Spring Creek, 1986

Hatchery 2,107 1Bonneville Hatchery, released Tanner
Creek

Little White Salmon Hatchery

Little White Salmon Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Bonneville Hatchery

Spring Creek, 1986

Spring Creek, 1988

Spring Creek, 1988

Spring Creek, 1988

Spring Creek, 1988

1 Spring Creek, 1988
I
1 Spring Creek, 1988
I

1Hatchery 2,884

Hatchery 2,884

Hatchery 2,884

Hatcherv 2.884

1
‘1

14

4Hatchery 2,884

Hatchery 2,884

Hatchery 2,884

3

Reared Stayton Pond, released
Bonneville

Spring Creek, 1988

Reared Stayton Pond, released
Bonneville

Spring Creek, 1988 Hatchery 2,884 1

1Bonneville Hatchery Spring Creek, 1988 Hatchery 2,884
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Table 7. (cont.) Immigration of coded wire tagged bright fall chinook into the Bonneville Dam Trap.

Hatchery/Release Site

Bonneville Hatchery, released Umatilla
River

Recovery site, Run
YWs)

Spring Creek, 1988

Recovery
Method

Hatchery

Number
Sampled

2,884

Number
Recovered

1

Total Number
Estimated,
(PSMFC)

1

Rocky Reach Hatchery Spring Creek, 1988 Hatchery 2,884 1 1
Washougal Hatchery Spring Creek, 1988 Hatchery 2,884 1 1
Bonneville Hatchery Spring Creek, 1989 Hatchery 1,556 1 1

Washougal Hatchery Spring Creek, 1989 Hatchery 1,556 1 1

Based on the following tag codes: 05-10-57,  63-31-16, 63-31-17, 07-27-28, 07-33-23, 05-12-54, 05-12-57, 07-33-22, 07-33-23,
07-33-24, 07-33-25, 07-33-52, 07-33-55, 07-36-33, 07-38-29, 63-28-57, 63-38-28, 07-47-41R2,  and 63-38-27.

Beginning with 1978 brood year.
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Table 8 (AC-l). Age composition percentage (freshwaterocean)  by brood year for tule fall chinook
trapped at Bonneville Dam and spawned at Spring Creek Hatchery.

Age Composition (%)

Table 9 (AC-2). Age composition percentage (freshwaterocean) by brood year for tule fall chinook
returning to the Spring Creek Hatchery.

Age Composition (%)

Brood Year

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

N 1.1 1.2 1.3 1.4 1.5

1,464 20.49 43.85 35.59 0.07

562 1.6 68.86 28.83 0.71

924 10.82 69.48 19.27 0.43

881 5.68 67.08 26.22 1.02

187 3.21 40.64 56.15 0

449 4.45 83.52 11.36 0.67

Does not include 1.0 mini-jacks.
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Table 10 (AS-l). Percent females by brood year and age class (freshwater.ocean)  for tule fall
chinook trapped at Bonneville Dam and spawned at Spring Creek Hatchery.

Females (%)

Brood Year -1 N 1 1.1 1 1.2 1 1.3 1.4 1.5

1981

1982 80.88

1983 53.85 59.88

1984 270 0 37.88 57.62

1985 39.53 67.50

1986 0 50.73

Total %
Female

77.78

50.00

87.50

80.00 46.79
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Table 11 (AS-2). Percent females by brood year and age class (freshwater.ocean) for tule fall
chinook returning to the Spring Creek Hatchery.

Females (%)

Table 12 (AS-3). Percent females by brood year and age class (freshwater.ocean) for upriver bright
fall chinook returning to the Spring Creek Hatchery.

Females (%)

1984 1 I 1 25.00 I I I
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Table 13 (AL-l). Mean fork length by brood year and age class (freshwater.ocean) for female tule
fall chinook trapped at Bonneville Dam and spawned at Spring Creek Hatchery.

Mean Fork Length (cm) -

N 104

St. Dev. 3.73
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Table 14 (AL-2). Mean fork length by brood year and age class (fieshwater.ocean)  for male tule
fall chinook trapped at Bonneville Dam and spawned at Spring Creek Hatchery.

Mean Fork Length (cm)

Brood Year 1.1 1.2 1.3 1.4 1.5 2.1

1981 99

N 2

St. Dev. 8.49

1982 88 96

N 52 4

St. Dev. 7.19 9.74

N 8

St. Dev. 4.49
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Table 15 (AL-3). Mean fork length by brood year and age class (freshwaterxxxan)  for female tule
fall chinook returning to the Spring Creek Hatchery.

I$zan Fork Length (cm)
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Table 15. (cont.) Mean fork length by brood year and age class (freshwater.ocean)  for female tule
fall chinook returning to the Spring Creek Hatchery.

Mean Fork Length (cm)

Brood Yea.r 1.1 1.2 1.3 1.4 1.5

1984 . 79 90 94

N 221 43 3

St. Dev. 4.65 5.20 4.50

1985 77 85

N 136 77

St. Dev. 4.97 6.82

1986 57 78

N 1 285

St. Dev. --- 5.04

WDF SPRING CREEK 135



Table 16 (AL-4). Mean fork length by brood year and age class (fieshwater.ocean) for male tule
fall chinook returning to the Spring Creek Hatchery.

Mean Fork Length (cm)

WTIF SPRING CREEK 136



Table 16. (cont.) Mean fork length by brood year and age class (freshwater.ocean)  for male tule
fall chinook returning to the Spring Creek Hatchery.

Mean Fork Length (cm)

Brood Year 1.1 1.2 1.3 1.4 1.5

1984 60 82 96

N 20 154 8

St. Dev. 5.52 5.48 3.66

1985 58 81 93

1987 59

N 109

St. Dev. 4.20L

WDF SPRING CREEK 137



Table 17 (AL-5). Mean fork length by brood year and age class (freshwater.0cea.n)  for male
upriver bright fall chinook returning to. the Spring Creek Hatchery.

&&an Fork Length (cm)
1

Brood Year 1.1 1.2 1.3 1.4 1.5 2.1

1982 89 100

N 2 4

St. Dev. 6.36 8.87

1983 78 89 79

N 1 19 3

St. Dev. v-e 13.74 5.29

1984 75

N 6

St. Dev. 8.31c

WDF SPRING CREFX  138



Table 18 (AL-6). Mean fork length by brood year and age class (freshwater.ocean) for female
upriver bright fall chinook returning to. the Spring Creek Hatchery.

Mean Fork Length (cm)

St. Dev. 5.83 ---

1984 79

N 2

St. Dev. 3.54

WDF SPRING CREEK 139



Table  I9 (TR). Hatchery  releases  of fall  chinook  salmon into  the Mid Columbia Hainstem  sorted  by brood year,  hatchery  and life stage.

Brood
Year

Release
Date  I

OS/OS/72
05/15/72
05/30/72
04/30/73
04/30/73
05/31/73
05/31/73
05/31/73
03/31/74

Life
Stage
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Fir&
Finsr
Fin&
Fingr
Finer
Fingr
Finsr
Fin&
Fingr
Fingr
Fingr
Fingr
molt
Smott
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Smelt

Release
Date  2

05/05/72
OS/IS/72
05/30/72
04/30/73
04/30/73
05/31/73
05/31/n
05/31/73
03/31/74
03/31/74
03/31/74
03/31/74
04/30/74
04/30/74
04/30/74
04/30/74
04/30/7s
04/30/75
04/30/z
04/30/7!5
05/31/75
05/31/n
05/31/7s
05/31/z
05/31/75
05/31/7!i
08/3I/75
08/3I/75
03/18/76
03/18/76
03/18/76
04/12/76
04/12/76
04/12/76
04/12/76
04/12/76
05/07/76
05/07/76
05/07/76
08/25/76
08/25/76
09/30/76
09/30/76
03/Ia/77
03/Ia/77
04/05/77
04/08/77
04/08/77
04/08/77
04/08/77
04/11/77
04/II/77
04/12/77
05/24/77
05/24/77

1971
1971
1971
1972
1972
1972
1972
1972
1973
1973
1973
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
I974
1975
1975
1975
1975
1975
1975
197!?
1975
1975
1975
1975
1975
197!i
1975
1975
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976

Stock Hatchery

UNKNWN  STOCK SPRING  CR NF  HATCHRY
UNKNOWN  STOCK SPRING  CR NF HATCHRY
UNKNOWN  STOCK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR IF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR IF HATCHRY
SPRING  CREEK SPRING CR NF HATCHRY
SPRING CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING CREEK SPRING CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR IF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF  HATCHRY
SPRING  CREEK SPRING  CR NF  HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF  HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING CREEK SPRING  CR NF  HATCHRY
SPRING CREEK SPRING  CR IF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF  HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
UNKNOWN  STOCK SPRING  CR NF HATCHRY
UNKNDUN  STOCK SPRING  CR NF HATCHRY
UNKNOWN  STOCK SPRING  CR NF  HATCHRY
UNKNOWN  STOCK SPRING  CR NF HATCHRY
UNKNOWN  STOCK SPRING  CR NF  HATCHRY
UNKNOWN  STOCK SPRING  CR NF HATCHRY
UNKNOWN  STOCK SPRING CR NF HATCHRY
UNKNDUN  STOCK SPRING  CR NF HATCHRY
UNKNCUN  STOCK SPRING  CR NF  HATCHRY
UNKNDUN  STOCK SPRING  CR NF  HATCHRY
UNKNOUN  STOCK SPRING CR NF  HATCHRY
UNKNOWN  STOCK SPRING  CR NF HATCHRY

Smelt
Smelt
sn!dt
Fingr
Finer
Fin&
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr

03/31/74
03/31/74
03;31;74
04/30/74
04/30/74
04/30/74
04/30/74
04j3oj75
04/30/n
04;30;n
04/30/7s
05/31/75
05/31/75
05/31/75
05/31/7!i
05/31/75
05/31/75
08/3I/75
oaf3I/75
03/18/76
03/18/76
03jI8j76
04/12/76
04/12/76
04/12/76
04/12/76
04/12/76
05/07/76
OS/o7/76
05/07/76
08/25/76
08/25/76
09/30/76
09/30/76
owIa/77
03/w/77
04/05/77
04/08/77
04/08/77
04/08/77
04/08/77
04/11/n
04/11/77
04/12/77
05/24/77
05j24;77

Fish Nunber
/lb.  Released

105 2867400
105 4301100
110 3476000
78 253269
78 4596020
58 229093
58 3539100
58 251837
90 231012
90 3363210
91 231148
91 3573016

13: %:::g
130 229022
130 2551634
105 98698
105 5280010
137 94527
I37 4234538
62 100631
62 3631878

c5 91593 96722
57 4323789
57 98104

1:;
96753

1006oa
115 10083087

a7 99647
80 I01080

:5 1E
57 2967054
57 96964
II 49860
II 428198
9 47929
9 394091

II2 146460
101 10271921
9s 50160
88 I686922
85 96767
80 95813
79 75822
a5 935939
a3 76057
88 999575
45 3770627
42 145059

Release  Site CUT  Code

COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
SPRING  CR (29.0159) 050101
SPRING CR (29.0159) UNTAGGED
SPRING  CR (29.0159) 050201
SPRING  CR (29.0159) UNTAGGED
SPRING  CR (29.0159) 050301
SPRING  CR (29.0159) 050401
SPRING CR (29.0159) UNTAGGED
SPRING  CR (29.0159) 050501
SPRING  CR (29.0159) UNTAGGED
SPRING  CR (29.0159) 050601
SPRING CR (29.0159) 050701
SPRING CR (29.0159)
SPRING CR (29.0159)

050801
UNTAGGED

SPRING  CR (29.0159)
SPRING CR i29.0159j

050901
UNTAGGED

SPRING CR (29.0159) 051001
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 051101
SPRING  CR (29.0159)
SPRING CR (29.0159)

UNTAGGED
051201

SPRING  CR (29.0159)
SPRING  CR i29.0159j

051301
UNTAGGED

SPRING CR (29.0159) 051401
SPRING CR (29.0159) 051501
SPRING CR (29.0159) UNTAGGED
SPRING  CR (29.0159)
SPRING  CR (29.0159)

050102
050202

SPRING  CR (29.0159)
SPRING CR i29.0159j

UNTAGGED
050302

SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 050402
SPRING CR (29.0159) 050502
SPRING  CR (29.0159) 050602
SPRING  CR (29.0159) 050702 '
SPRING CR (29.01591
SPRING  CR i29.oI59j

UNTAGGED
050802

SPRING CR (29.0159) 050902
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 051002
SPRING  CR (29.0159) UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED



Table  19 (cont.). Hatchery  reteasei of fall  chinook  salmon  into the  Mid  Columbia  Mainstem  sorted  by brood  year,  hatchery  and life  stage.

Brood
Year
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1977
1977

stock Hatchery

SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
NIXED COLUMBIA
MIXED COLUMBIA
UNKNWN  STOCK
UNKNDUN  STOCK
UNKNDUN  STDCK
UNKNDUN  STOCK
UNKNWN  STOCK
UNKNWN  STOCK
UNKNOWN  STOCK
SPRING CREEK
SPRING CREEK
UNKNOWN  STOCK
UNKNOUN  STOCK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNDUN  STOCK
UNKNDUN  STOCK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
UNKNOUN  STOCK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNOUN  STOCK
UNKNDUN  STOCK
UNKNOWN  STOCK
UNKNOUN  STOCK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNDUN  STOCK
CASCADEWLTFW)
UNKNOWN  STOCK

SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF  HATCHRY
SPRtNG  CR NF  HATCHRY
ODNR (WILDSTOCK-  N
ODNR (UILDSTOCK-  N
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR IF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
CARSON  IF HATCHERY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
CARSON  NF HATCHERY
KLICKITAT  HATCHERY
LTL  WHITE  SALMON  NFH

Life
Stage
Fingr
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fingr
Finer
Finer
Fingr
Fingr
Fingr
Smelt
Smelt
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&-
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
PreSm
PreSm
PreSm
PreSm
smo1t
Smelt
smott
Smelt
smelt
Smelt
Fingr
Fingr
Fingr
Finsr
Fir&
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr

Release
Date 1

03/18/77
03/18/77
04;08;77
04/08/77
04;08;77
04/08/77
04/08/77
04/18;77
04/18/77
04;18;77
04/18/77
05/24/77
05/24/77
06/29/78
07;17;78
04/18/78
04/18/78
04/18/78
04/20/78
04/20/78
05/01/78
05;01;78
03/21/78
03/21/78
03/21/78
03/21/78
04jl8j78
04/18/78
04/18/78
D4/18/78
05/18/78
05/18/78
08/18/78
08/18j78
08/18/78
08/18/78
08/13/78
08/13/78
08j13j78
08/13/78
08;13j78
08/13/78
05/02/79
05/02/79
05/03/79
05/03/79

Release
Date  2

03/18/77
03/18/77
04/08/77
04/08/n
04/08/77
04/08/77
04/08/77
04/18/77
04/18/77
04/18/77
04/18/77
05/24/77
05/24/77
07/14/78
09;01;78
04/18/78
04/18/78
04/18/78
04/20/78
04/20/78
05/01/78
05/01/78
03/21/78
03/21/78
03/21/78
03/21/78
04j18j78
04/18/78
04/  18/78
04/18/78
05/18/78
05/18/78
08/18/78
08j18j78
08/18/78
08/18/78
08/18/78
08/18/78
08/18/78
08/18/78
08/18/78
08/18/78
05/02/79
05/02/79
05/03/79
05/03/79
05/04/79
05/04/79
OS/OS/79
05/05/79
OS/OS/79
OS/OS/79
05/06/79
06/13/79
06/26/79

Fish Number
/Lb.  Released

101 146403
101 10271921
86 96767
80 95813
80 941640

; 7%

z 13z

:: 132)::::
42 141161
42 3915686

15092
23045

84 2039374

E! 89018  96444
87 2036127

E IZ
52 3763997

104 149725
104 9792832
115 9792832
104 149725

ii 98122  3643

iti 20%:::
56 155177
56 3763997

1: 49920  50565
:i 1068265  52092

if 3%
16 52092
16 362682

:t 3::::
122 238266
122 279990
122 82472
122 447984
122 91500
122 91500
122 71160
122 79300
122 85400
122 459036
121 383080

75 25617
112 25699

Release  Site CUT  Code

SPRING  CR (29.0159) 054301
SPRING  CR (29.0159) UNTAGGED
SPRING  CR (29.0159) 054401
SPRING  CR (29.0159) 054501
SPRING  CR i29.0159j UNTAGGED
SPRING  CR (29.0159) 054901
SPRING  CR (29.0159) UNTAGGED
SPRING CR (29.0159) 054101
SPRING  CR (29.0159) UNTAGGED
SPRING  CR i29.0159j 054201
SPRING  CR (29.0159) UNTAGGED
SPRING  CR (29.0159) 054601
SPRING  CR (29.0159) UNTAGGED
COL.RIV.@  MCNARY  DAM PUGNBL
CDL.RIV.@  MCNARY  DAM YWXYGN*3
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
SPRING  CR (29.0159) 055601
SPRING  CR (29.0159) UNTAGGED
SPRING  CR (29.0159) UNTAGGED
SPRING  CR (29.0159) UNTAGGED
SPRING  CR (29.0159) 056001
SPRING  CR (29.0159) UNTAGGED
SPRING  CR (29.0159) 056201
SPRING  CR (29.0159) UNTAGGED
SPRING  CR (29.0159) 055701
SPRING  CR (29.0159) UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
SPRING  CR (29.0159) 050339 '
SPRING  CR (29.0159) UNTAGGED
SPRING  CR (29.0159) 050340
SPRING CR (29.0159) UNTAGGED
SPRING  CR i29.0159j 050341
SPRING  CR (29.0159) UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED  ,
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED

1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1978
1978
1978
1978
1978
1978
1978

05/04/79
05/04/79
osiosi79
OS/OS/79
OS/OS/79
05/05/79
05/06/79
06/13/79
06/26/79

1978
1978
1978
1978
1978
1978



Table  19 (cont.). Hatchery  releases  of fall  chinook  salmon into  the  Mid Columbia  Hainstem sorted  by brood  year, hatchery  and life stage.

Stock HatcheryBrood
Year
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979

Life Release  Site CUT  Code

ABERNATHY  CREEK
MIXED COLUMBIA
MIXED COLUMBIA
HIXED  COLUMBIA
HIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNWN  STOCK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNOWN  STOCK
UNKNOUN  STOCK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING  CREEK
UNKNOWN  STOCK
UNKNOWN  STOCK
SPRING CREEK
SPRING CREEK
LTL  UHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
LTL  WHITE  SALMON-NFH
ABERNATHY  CREEK

LTL  WHITE  SALMON  NFH
QDNR (WILDSTOCK-  N
QDNR (WILDSTOCK-  N
QDNR (UILDSTOCK-  N
QDNR (WILDSTOCK-  N
QDNR WLDSTDCK-  N
QDNR (WILDSTOCK-  N
SPRING CR NF HATCHRY

Release
Date  1

06/26/79
04/11/79
05/14/79
06/12/79
07/05/79
07/24/79
08/08/79
03/20/79
03/20/79
04/02/79

Stage
Fingrsmoit
molt
smott
smott
molt
smo1t
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&
Fingr
Fingr
Fingr
Finer
Fin&
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
PreSm
PreSm
smo1t
smo1t
Fingr
Fingr
Finer
Fingr
smo1t
smo1t
EmFry
FeFry
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fingr
Fingr
PreSm
PreSm
smo1t
smo1t

Release
Date  2

06/26/79
07/03/79
06/21/79
07/17/79
08/13/79
08/06/79
08124179
03izoi79
03/20/79
04/02/79

Fish  Number
/Lb.  Released

55 25699
294

51:;
19810
40398
19895

COLUMBIA  RIVER - GEN
COL.RIV.8  HCNARY  DAM

UNTAGGED
Pr*7

SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR IF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY

153 245981
125 9874003
112 26200
110 150000
87 95581
84 4376793
78 135537

COL.RIV.@  MCNARY  DAM RDLCYW2
COL.RIV.8  MCNARY  DAN RDYUPK
C0L.RIV.B  MCNARY  DAM YWBLLWI
COL.RIV.8  MCNARY  DAM LBYWLB
C0L.RIV.O  MCNARY  DAM RDLBPK
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER .UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
SPRING CR (29.0159) 050446
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 050434
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 050444
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 050433
SPRING CR (29.0159) UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
SPRING CR (29.0159) 050445
SPRING CR (29.0159) UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
JOHN  DAY  POOL UNTAGGED
COL.RIV.8  MCNARY  DAM Ce
C0L.RIV.O  MCNARY  DAM CdY
COLUMBIA  RIVER UNTAGGED
SPRING CR (29.0159) UNTAGGED  '
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBlA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
SPRING CR (29.0159) 050639
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 050640
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 050641
SPRING  CR (29.0159) UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
SPRING  CR (29.0159) 050642
SPRING CR (29.0159) UNTAGGED

04jo2j79
04/20/79
04/20/79
04/20/79
05/18/79

04/02/79
04120179

05/18/79
06/01/79
03izoi79
03/20/79
04/20/79
04/20/79
04120179
04j2oj79 04/20/79
05/18/79 05/18/79

04j2tif  79
04/20/79
05/18/79
05/18/79
06/01/79
03/21/79
03/21/79
04/20/79
04/20/79
04120179

54 3582160
52 140948
50 489175

125 245981
125 9874003
87 95581
87 11035
78 135537
78 4376793
52 140948
52 3582160
19 1127204
14 55635
14 55635

SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF  HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF  HATCHRY
LTL  WHITE  SALMON  NFH

05j18j79 05ji8j79
08/13/79 08/13/79
D8/13/79 08/13/79
08/13/79 08/14/79
08/13/79 08/14/79 14 1147887

186 96819
157 200048
101 51949
186 296867

39005
45582

1134 799100
1134 799100

123 130208
123 7209227
83 77720

D4/23/80  04/23/80
04123180 04123180LTL UHITE  SALMON  NFH

LTL  UHITE  SALMON  NFH
LTL  UHlTE  SALMON  NFH
QDNR (UILDSTOCK-  N
QDNR (UILDSTOCK-  N
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR IF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY

D6jlbj80 06jl6j80
04/23/80 04/23/80
06/09/80 07/14/80
07/16/80 07/31/80
12/20/79 12/20/79
12/2of79  12f2of79
03/10/80 03/10/80
03j10;80 03;10j80
04/10/80 04/10/80
04/10/80 04/10/80
05/09/80 05/09/80
05/09/80 05/09/80
05/19/80 05/19/80
05/19/80 05/19/80
03/10/80 03/10/80
03/10/80 03/10/80
04/08/80 04/21/80
04/08/80 04/21/80
05/09/80 05/09/80
05/09/80 05/09/80

MIXED COLUMBIA
MIXED COLUMBIA
UNKNOWN  STOCK
ABERNATHY  CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK

45 102928
.45 103319

SPRING CREEK
SPRING CREEK

123 130208
123 7209927
83 77720
83 3836257
51 61771
51 3128906
19 23095
19 1088636
19 23563
19 1088918

SPRING  CREEK
SPRING  CREEK
SPRING CREEK
SPRING  CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING  CREEK

08jD7j80  D8/07/80
08/07/80 08/07/80
OSjO7j80 08jO7/80
08/07/80 08/07/80



Table  19 (cont.). Hatchery  releases  of fall chinook  salmon into the  Mid Columbia  Mainstem  sorted  by brood  year, hatchery  and life stage.

Brood stock
Year
1980 ABERNATHY  CREEK

Hatchery Life Release Release
Stage Date  1 Date  2

LTL  WHITE  SALMON  NFH Fingr 07/31/81  07/31/81

Fish Nwtber
/lb.  Released

47 37440
93 25933
42 72292

17723
2869
2367
2523
1899
522
362

42580
16779

1106  2417563
1008  931635
1080  3349198

91 7635077
71 4481528
75 1038395

67 32;:::;
64 12984
90 104666
90 4743607

118 28825
118 1345489
121 13746
121 635235
102 15378
102 748129

71 76731
71 3118598

30911
;i 1255287

63119
:; 3141859
65 12984
15 290766

::
7182

283584
93 53331

8667
18844
11152
23004

110 151366
110 7048963

E
38854
43171

74 1107

;i
48541

1245
75 41295
75 1059
76 48281
76 1238

Release  Site CUT  Code

1980  LTL  WHITE  SALMON-NFH LTL  WHITE  SALMON  NFH Fingr 06/12/81  06/12/81
LTL  WHITE  SALMON  NFH Fingr 08/04/81  08/12/811980

1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980

ABERNATHY  CREEK
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUWBIA
MIXED COLUMBIA
SPRING CREEK
SPRING CREEK

QDNR (UILDSTOCK-  N
QDNR (WILDSTOCK-  N
QDNR (WILDSTOCK-  N

08/30/81
10/30/81

QDNR (WILDSTOCK-  N
QDNR WILDSTOCK-  N
QDNR (WILDSTOCK-  N
QDNR (UILDSTOCK-  N
QDNR (WILDSTOCK-  N
QDNR (UILDSTOCK-  N
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY

06/15/81
07/01/81
07/01/81
07/01/81
07/01/81
07/01/81
07/01/81
07/09/81
08/03/81
12/18/80
12/30/80
12/18/80

Sinoit
smo1t
smo1t
smott
smott
smo1t
smo1t
smdt
molt
EmFry
EmFry
FeFry
Fingr
Fingr
Fingr
Fingr
Fingr
Finsr
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fin&-
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fit+
Fingr
PreSm
Smelt
smott
Fingr
smo1t
smo1t
smo1t
smo1t
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&
Fingr
Fingr
Fingr
Fingr
Fingr

10/30/81
10/30/81
10/30/81
10/30/81
10/30/81
07/31/81
08/26/81
12/18/80
12/30/80
12/30/80
03/26/81
04/15/81

1980 ABERNATHY  CREEK
1980 SPRING CREEK
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980

1980
1980
1980
1980
1980
1980
1980
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981

SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
ABERNATHY  CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
LTL  WHITE  SALMON-
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK

SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY

,NFH LTL  WHITE  SALMON  NFH
QDNR (UILDSTOCK-  N
QDNR (WILDSTOCK-  N
PDNR (UILDSTOCK-  N
QDNR (UILDSTOCK-  N
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY

03/26/81
04/15/81
04j22j81
04/24/81
05/05/81
05/08/81
03/26/80
03/26/80
03/26/81
D3/26/81
03/26/81
03/26/81
03/26/81
03/26/81
04/15/81
04/15/81
04/15/81
04/15/81
OS/OS/81
05/05/81
05/08/81
08/14/81
08/14/81
08/14/81

04/22/81
04124181
osiosi8i
05/08/81
03/26/81
03/26/81
03/26/81
03/26/81
03/26/81
03/26/81
03/26/81
03/26/81
04/15/81
04/15/81
04/15/81
04/15/81
05i05i81
05/05/81
05/08/81
08/14/81
08/14/81
08/14/81

06/07/82 06/07/82
06/24/82 D7/01/82
07/06/82 D7/22/82
07/27/82 08/05/82
08/09/82 09/03/82
D3/26/82 03/26/82
03/26/82 03/26/82
04/15/82 04/15/82
04/15/82 04/15/82
04/15/82 04/15/82
04/15/82 04/15/82
D4/15/82 04/15/82
D4/15/82 04/15/82
04/15/82 04/15/82
04/15/82 04/15/82
04/15/82 04/15/82

COLUMBIA  @HORSETHIEF
COLUMBIA  RIVER
COLUMBIA  RIVER - GEN
COL.RIV.@  MCNARY  DAM
COL.RIV.@  MCNARY  DAM
CDL.RIV.8  MCNARY  DAM
COL.RIV.@  MCNARY  DAM
C0L.RIV.O  MCNARY  DAM
COL.RIV.@  HCNARY  DAM
CDL.RIV.SI  MCNARY  DAM
COL.RIV.@  MCNARY  DAM
COL.RIV.@  MCNARY  DAM
COLUMBIA  RIVER
COLUMBIA  RIVER
SPRING CR (29.0159)
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159j
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
COLUMBIA  RIVER
SPRING CR (29.0159)
SPRING CR (29.0159)
COLUMBIA  RIVER
COL.RIV.@  MCNARY  DAM
C0L.RIV.G  MCNARY  DAM
CDL.RIV.@  MCNARY  DAM
COL.RIV.@  MCNARY  DAM
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159j
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)

UNTAGGED
UNTAGGED
UNTAGGED
031731
031734
031735
031736
031737
031738
031739
031732
031730
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
050740
UNTAGGED
050748
UNTAGGED
050750
UNTAGGED
050751
UNTAGGED
050741
UNTAGGED
050749
UNTAGGED
050742
UNTAGGED
UNTAGGED
UNTAGGED  '
050752
UNTAGGED
UNTAGGED
231609
231611
231613
231615
051050
UNTAGGED
051051
051053
UNTAGGED
051054
UNTAGGED
051055
UNTAGGED
051056
UNTAGGED



Table  19 (cont.). Hatchery  releases  of fall  chinook  salmon  into the  Mid Colunbia  Mainstem  sorted by brood  year,  hatchery  and life stage.

Brood
Year
1981
1981
1981
1981
1981
1981
1981
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983

Stock Hatchery

SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
MIXED COLUMBIA
MIXED COLUMBIA
HIXED  COLUMBIA
NIXED  COLUMBIA
MIXED COLUMBIA
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
COLUMBIA  RIV  BRIGHTS
COLUMBIA  RIV  BRIGHTS
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
ABERNATHY  CREEK
ABERNATHY  CREEK
COLUMBIA  (N BONNEVL)
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
COLUMBIA  RIV  BRIGHTS
TULE  STOCK  -COLUMBIA
TULE  STOCK  ‘-COLUMBIA
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
COLUMBIA  RIV  BRIGHTS
COLUMBIA  RIV  BRIGHTS
ABERNATHY  CREEK
ABERNATHY  CREEK
ABERNATHY  CREEK
COLUMBIA  RIV  BRIGHTS
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
ABERNATHY  CREEK

SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR IF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
QDNR (UILDSTOCK-  N
QDNR (WILDSTOCK-  N
PDNR (WILDSTOCK-  N
QDNR (UILDSTOCK-  N
QDNR (UILDSTDCK-  N
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR OF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR IF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
RINGOLD  HATCHERY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY

Life
Stage

Release Release
Date  1 Date  2

04/15/82 04/15/82
05/20/82 05/20/82

Fish Number
/lb.  Released

78 2135802
49 58312
49 2878803
17 466

:T
46322

440
17 46350

15057
15010
14690
10601
17292

89 7744218
65 3195551
64 211876
79 3169128

148 323796
145 317061
54 49749
54 1276
55 51266

Release  Site CUT  Code

SPRING CR (29.0159)
SPRING  CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.DiWj
SPRING CR (29.0159)
SPRING CR (29.0159)
C0L.RIV.O  MCNARY  DAM
C0L.RIV.O  MCNARY  DAM
C0L.RIV.O  MCNARY  DAM
COL.RIV.@  HCNARY  DAM
COL.RIV.8  MCNARY  DAM
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER  - GEN
COLUMBIA  RIVER - GEN
COLUMBIA  RIVER - GEN
COLUMBIA  RIVER - GEN
COLUMBIA  RIVER - GEN
COLUMBIA  RIVER  - GEN
COLUMBIA  RIVER - GEN
COLUMBIA  RIVER - GEN
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER
COLUMBIA  RIVER - GEN
COLUMBIA  RIVER  - GEN
COLUMBIA  RIVER - GEN
COLUMBIA  RIVER - GEN
COLUMBIA  RIVER  - GEN
COLUMBIA  RIVER - GEN
COLUMBIA  RIVER  - GEN
COLUMBIA  RIVER - GEN
ROCK  CR (31.0114)
ROCK  CR (31.0114)
SPRING  CR (29.0159)
SPRING  CR (29.0159)
SPRING CR (29.0159)
COLUMBIA  RIVER
SPRING  CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING  CR (29.0159)
SPRING  CR (29.0159)
SPRING CR (29.0159)

UNTAGGED
051052
UNTAGGED
050753
UNTAGGED
050754
UNTAGGED
231623
231627
231630
231633
231624
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
051142
UNTAGGED
051143
UNTAGGED
051144
UNTAGGED
051145
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
051146
UNTAGGED  1
051150
UNTAGGED
051151
UNTAGGED
051152
UNTAGGED
UNTAGGED  ,
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
051534
UNTAGGED
051535
UNTAGGED
UNTAGGED
UNTAGGED

Fingr
Fingr
Fin&
smott
smott
smott
smo1t
Smlt
smo1t
Smlt

05/20/82 05/20/82
07/15/82 07/15/82
07jtsj82 07ji5j82
D7/15/82  07/15/82
07/15/82 07/15/82
06/16/83 06/30/83
07/13/83 08/08/83
07/20/83 07/27/83
07/29/83 08/05/83
08/12/83 09/02/83
04/28/83 04/28/83
04/28/83 04/28/83
05/03/83 05/03/83
05/19/83 05/19/83
06/22/83 06/22/83
06/24/83 06/24/83
04/28/83 04/28/83
04/28/83 04/28/83
04128183 04128183
04/28/83 04jZSi83
04/28/83 04/28/83
04/28/83 04/28/83
04/28/83 04/28/83
04/28/83 04/28/83

smo1t
Smelt
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
smo1t
Fingr
Finer
Fin&
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fin&
Finer
Fingr
Fingr
Fingr
Fingr
Fingr

::
993

51716

::
841

52282
55 850
80 10939769
79 3169128

7 12ODOOO
75 5028387

04/08/83 04/28/83
05/19/83 05/19/83
04ioii85 ooioii85
04/16/84 04/16/84
05/16/84 05/16/84
05/30/84 05/30/84
06/01/84 06/01/84

63 5798526
:': 21837  2030

12087
16604

06/19/84 06/19/84
07/31/84 07/31/84
04/16/84 04/16/84
04/16/84 04/16/84
04/16/84 04/16/84
04/16/84 04/16/84
04/16/84 04/16/84
04/16/84 04/16/84
04/16/84 04/16/84
04/16/84 04/16/84

68 48730
68 2030

lz
48695

767
68 46449
68 1935
69 46899
69 1955

159 79442
62 17433

05/15/84 05/15/84
06/01/84 06/01/84
04jibj84 04/16/84
05/16/84 05/16/84
07/31/84 07/31/84
04/18/85 04/18/85
02/25/85 02/25/85
D2/25/85 02/25/85
02/25/85 02/25/85
02/25/85 02/25/85
02/25/85 02/25/85
02/25/85 02/28/85

75 5028387
63 5798526
35 16607

1:; 185399  47467
167 431
167 53653

1984
1984
1984
1984
1984
1984
1984

167 542
167 5967544
187 13638811



Table  19 (cont.). Hatchery  releases  of fall  chinook  salmon  into  the  Mid Columbia  Mainstem  sorted  by brood  year, hatchery  and life stage.

Brood
Year
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1986
1986
1986
1986
1986
1986
1986

Stock Hatchery

SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF  HATCHRY
SPRING  CREEK SPRING  CR NF  HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF  HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF  HATCHRY
MIXED  COLUMBIA QDNR (UILDSTOCK-  N
MIXED  COLUMBIA ODNR (UILDSTOCK-  N
MIXED  COLUMBIA QDNR (UILDSTOCK-  N
MIXED  COLUMBIA PDNR (WILDSTOCK-  N
MIXED COLUMBIA QDNR (UILDSTOCK-  N
NIXED COLUMBIA QDNR (UILDSTOCK-  N
MIXED COLUMBIA PDNR (WILDSTOCK-  N
MIXED COLUMBIA QDNR (UILDSTOCK-  N
MIXED COLUMBIA QDNR (UILDSTOCK-  N
MIXED COLUMBIA QDNR (WILDSTOCK-  N
MIXED COLUMBIA QDNR (WILDSTOCK-  N
PRIEST  RAPIDS RINGOLD  HATCHERY
COLUMBIA  RIV BRIGHTS ROCK  CREEK  NET PENS
COLUMBIA  RIV  BRIGHTS SPRING  CR NF HATCHRY
COLUMBIA  RIV  BRIGHTS SPRING  CR NF HATCHRY
COLUMBIA  RIV  BRIGHTS SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF  HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING CREEK SPRING  CR NF  HATCHRY
SPRING  CREEK SPRING  CR NF  HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR IF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
MIXED COLUMBIA QDNR (WILDSTOCK-  N
MIXED  COLUMBIA QDNR (UILDSTOCK-  N
MIXED  COLUMBIA QDNR (WILDSTOCK-  N
MIXED  COLUMBIA QDNR (WILDSTOCK-  N
MIXED  COLUMBIA QDNR (WILDSTOCK-  N
MIXED COLUMBIA QDNR (UILDSTOCK-  N
MIXED  COLUMBIA QDNR (UILDSTOCK-  N
COLUMBIA  (N BONNEVL) SPRING  CR NF HATCHRY
COLUMBIA  (N BONNEVL) SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF HATCHRY
SPRING  CREEK SPRING  CR NF  HATCHRY

Life
Stage
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Smoit
smo1t
smo1t
molt
smott
molt
slno1t
smott
molt
sm1t
smo1t
Smelt
Fingr
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fingr
smo1t
smott
smott
Snlolt
smo1t
smott
molt
Fingr
Fingr
Fingr
Fingr

Release Release
Date  1 Date  2
02/28/85 02/28/85
02128185 02128185
02j28j85  02i28i85
02128185 02/28/85
02128185 02/28/85

Fish
/lb.

147
147

Nunber
Released

Release  Site CUT  Code

SPRING CR (29.0159) 051536
SPRING CR (29.01591
SPRING CR i29.0159j

UNTAGGED
051537

SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 051538
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159)
SPRING CR i29.0159j

051539
UNTAGGED

SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) UNTAGGED
C0L.RIV.Q  MCNARY  DAM 231921
COL.RIV.8  HCNARY  DAM 231923
COL.RIV.8  MCNARY  DAM 231925
C0L.RIV.B  MCNARY  DAM 231927
C0L.RIV.O  MCNARY  DAM 231929
COL.RIV.@  MCNARY  DAM 231933
COL.RIV.8  MCNARY  DAM 231935
COL.RIV.8  MCNARY  DAM 231937
C0L.RIV.O  MCNARY  DAM 231939
C0L.RIV.O  MCNARY  DAM 231941
COL.RIV.@  MCNARY  DAM 231844
SPRING CR (29.0159) UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
COLUMBIA  RIVER UNTAGGED
SPRING CR (29.0159) 850109
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 850112
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 850113
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159)
SPRING CR i29.0159j

850110
UNTAGGED

SPRING CR (29.0159) 850114
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) B50115  1
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) B50111
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 850208
SPRING CR (29.0159) UNTAGGED
SPRING CR (29.0159) 850209
SPRING CR (29.0159) UNTAGGED
C0L.RIV.Q  MCNARY  DAM 232002
COL.RIV.8  MCNARY  DAM 232003
C0L.RIV.Q  MCNARY  DAM 232004
C0L.RIV.O  HCNARY  DAM 232005
C0L.RIV.B  MCNARY  DAM 232006
C0L.RIV.Q  MCNARY  DAM 232007
COL.RIV.8  MCNARY  DAM 231957
SPRING CR (29.0159) 051855
SPRING  CR (29.0159) UNTAGGED
SPRING CR (29.0159) 051856
SPRING CR (29.0159) UNTAGGED

41826
767

42707
694

37373
2008

36912
2231

2483583
5187684

9969
9982
9972
10745
9937
9968
9850

147
147
145
145
145
145
207
148

02/28/85 02/28/85
D2/28/85 02128185
02/28j85 02j28j85
02/28/85 02/28/85
02/28/85 02/28/85
06/11/86 06/18/86
06/18/86 06/21/86
06/21/86 06/27/86
06/27/86 07/08/86
07/09/86 07/15/86
07fl9f8-6 07/21/86
07121186 07/22/86
07/22/06 07/23/86 9867
07123186 07128186 9978
07/29/86 08jOlb36
08/01/86 08/06/86
04/01/87 04/01/87
06/04/86 06/04/86
OS/22186 05122186
05/22/86 05j22j86
05122186 05122186

9976
5798

1100000
38140

193733

6
233
111
103

1;
123
126
126
123
123
68
68
68

2:
ti
it
38
38
38
4

50965
189373

03joif86 03jo6j86
03/06/86 03/06/86
03/06/86 03/06/86
03/06/86 03/06/86
03/06/86 03106186

91229
1158626
44147

1205909
51218

1198838
93292

1137098
43406

1186984
51921

1178469
96854

962127
41980

1017000
52508

1006472
10000
9146
9753

10000

03/06/86  03/06/W
04/08/86 D4/08/86
04ioSf  86 04/08/86
04/08/86 04/08/86
04/08/86 04/08/86
04/08/86 04/08/86
04/08/86 04/08/86
05/15/86 05/15/86
05/15/86 05/15/86
05/15/86 05/15/86
05/15/86 05/15/86
05/15/86 05/15/86
05/15/86 05/15/86
06/18/87 06/23/87
06/23/87 06/25/87
06/25/87 07/01/87
07/01/87  07/08/87
07fOBf87  07j14j87 10000
07/15/87 07130187 9392
07j3Oi87 08;13;87
D3/19/87 03/19/87
03/19/87 03/19/87
03/19/87 03/19/87
03/19/87 03/19/87

82
86

10000
48712

1129171
48882

1122873

1986
1986
1986
1986

81
81



Table  19 (cont.). Hatchery  releases  of fall  chinook  salmon into the  Mid Columbia  Mainstem  sorted  by brood  year, hatchery  and life stage.

Brood
Year

Stock Hatchery

1986 MIXED COLUMBIA
1986 MIXED COLUMBIA

SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCHRV
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRV
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCRRY
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF  HATCHRY
ODNR (UILDSTDCK-  N
QDNR (UILDSTDCK-  N
QDNR (UILDSTDCK-  N
QDNR (UILDSTDCK-  N
QDNR (UILDSTDCK-  N
PDNR (UILDSTOCK-  N
QDNR (WILDSTOCK-  N
PDNR (UILDSTOCK-  N
QDNR (UILDSTDCK-  N
QDNR (UILDSTDCK-  N
QDNR (UILDSTOCK-  N
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF  HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING  CR NF HATCHRY

Life
Stage
Fingr
Finer

Release Release
Date  1 Date  2

03/19/87 03/19/87
03/19j87 03/19/87
03/19/87 03/19/87
03/19/87 03/19/87
04/16/87 04/16/87
04/16/87 04/16/87
04/16/87 04/16/87
04/16/87 04/16/87
04/16/87 04/16/87
04/16/87 04/16/87
04/16/87 04/16/87
04/16/87 04/16/87
05/21/87 OS/21187

Fish
/lb.

82
82
82
82

Iii

Nmber
Released

49259
524590

49437
521343

48971
239791
48387

1429387

Release  Site CUT  Code

SPRING CR (29.0159)
SPRING  CR (29.0159)
SPRING CR (29.01591
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING  CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)

051857
UNTAGGED
051858
UNTAGGED
051859
UNTAGGED
051860
UNTAGGED
051861
UNTAGGED
051862
UNTAGGED
051863
UNTAGGED
051905
UNTAGGED
051906
UNTAGGED
051909
UNTAGGED
232246
232247
UNTAGGED
232248
UNTAGGED
232249
UNTAGGED
232250
UNTAGGED
232048
232049
051445
UNTAGGED
051449
UNTAGGED
051661
UNTAGGED  1
051923
UNTAGGED
051924
UNTAGGED
051925
UNTAGGED
000000*3
UNTAGGED
051450
UNTAGGED
051451
UNTAGGED
051659
UNTAGGED
051660
UNTAGGED
051662
UNTAGGED

1986
1986
1986
1986
1986

MIXED COLUMBIA
NIXED COLUMBIA
LTL  WHITE  SALMON-NFH
LTL  UHITE  SALMON-NFH
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
SPRING  CREEK
SPRING CREEK
MIXED COLUMBIA
MIXED COLUMBIA

Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&-
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
smo1t
Smelt
Smott
smo1t
smo1t
smott
Smlt
smott
smo1t
Smlt
Smelt
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Fingr
Firm
Fin&
Fingr
Fingr
Fingr
Fingr

1986
1986 60

60
62
62
42

47756
5337951986

1986
1986

48073
1125215

461131986
1986

LTL  WHITE  SALMON-NFH
LTL  UHITE  SALMON-NFH
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED  COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA
UNKNOUN  STOCK
UNKNOUN  STOCK
MIXED COLUMBIA
MIXED COLUMBIA
MIXED COLUMBIA

05j2tj87  05j2ij87
05/21/87 05/21/87
05/21/87 05/21/87
05/21/87 05/21/87
05/21/87 05/21/87
05/21/87 05/21/87
05121187 OS/21187
06/13/88 06/21/88
06/21/88 06123188
D6/21/88 06/23/88

42 638735
37 45408

SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159j
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING  CR (29.0159)
SPRING CR (29.0159)
COL.RIV.@  f&NARY DAM
COL.RIV.@  MCNARY  DAM
C0L.RIV.P  MCNARY  DAM
C0L.RIV.B  MCNARY  DAM
COL.RIV.@  MCNARY  DAM
COL.RIV.@  MCNARY  DAM
COL.RIV.@  MCNARY  DAM
COL.RIV.@  MCNARY  DAM
COL.RIV.@  MCNARY  DAM
COL.RIV.@  MCNARY  DAM
COL.RIV.l  MCNARY  DAM
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159j
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)

1986
1986
1986 ::

35

1127942
47213

830096
46697

842560
10002
9812

190
9622
380

10001
1

10001
1

5008
4992

23960

1986
1986 36

361986
1987
1987
1987
1987 06/23/88 06/26/88

06123188  061261881987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987

06/27/88 07jOlj88
06/27/88 07/01/88
07/05/88 D7/13/88
07/05/88 07/13/88
07/13/88 07/14/88
07/18/88 D7/21/88
04/07/88 04107188
04/07/88 04jo7j88
04/07/88 04/07/88
04/07/88 04/07/88
04/07/88 04/07/8a
04/07/88 04/07/88

5

:;
61

203324
24695

iii
68

199894
23946

217757
50332

1397382
51757

1401442
51473

1400050
198137

19213
24930
85969

04/07j88 04jOff88 68
04107188  04107188 681987

1987 04io7j88 04 jO7;88
04/07/88 04/07/88
04/07/88 04/07/88
04/07/88 04/07/88
05/18/88 OS/l8188
OS/l8188  OS/l8188
05/18/88 05/18/88
05/18/88 05/18/88
05f t8/88 os/tei88
05/18/88 OS/l8188
05/18/88 05/18/88
05/18/88 05/18/88
05/18/88 05/18/88
05/18/88 OS/l8188
05/18/88 05/18/88
05/18/88 OS/l8188

ii
68

1987
1987
1987
1987
1987
1987
1987
1987

68
33

SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)

z37
15
37
33
33
33

25226
869901987

1987
MIXED COLUMBIA
SPRING CREEK
SPRING CREEK
SPRING CREEK
SPRING CREEK
MIXED COLUMBIA
MIXED COLUMBIA

25655
34432
24716
33175
24120

219928

1987
1987
1987
1987
1987

33
42
42



Table  19 (cont.). Hatchery  releases  of fall chinook  salmon into the Mid  Coltiia  Mainstem  sorted  by brood  year, hatchery  and life stage.

Brood
Year
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
198.8
1988
1988

stock Hatchery

COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  iN BONNEVL)
TULE STOCK  -COLUMBIA
TULE STOCK  -COLUMBIA
TULE STOCK  -COLUMBIA
TULE  STOCK  -COLUMBIA
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLLJMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  iN BONNEVL)
COLUMBIA  (N BONNEVL)
SPRING  CREEK
SPRING  CREEK
SPRING  CREEK
SPRING  CREEK
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
SPRING  CREEK
SPRING  CREEK
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBJA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)

SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR IF HATCHRY
SPRING CR NF HATCHRY

Life
Stage
Fingr

Release
Date  1

05/18/88
05/18/88
05/18/88

Release
Date  2

05/18/88
05/18/88
05/18/88

Fish
/lb.

37

Nunber
Released

50786
905678

50564
910410

50445
492323

50956
491092
48276

2016005
48798

2706707
49731

2682600
49473

632949
49241

639295
47883

633679
50245

988851
24540

320317
24036

329039
24781
58709
24002
61163
44704

645028
48400

1320820

Release  Site CUT  Code

Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&-
Fingr
Fingr
Fingr
Fingr
Fingr
Firm
Fingr
Fingr
Fingr
Fingr
Finer
Fir-@
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Fin&
Fingr
Fingr
Fingr
Fingr
Fingr

SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159j
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159j
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159j
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.01591
SPRING CR i29.0159j
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159j
SPRING CR (29.01591
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159j
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING  CR (29.0159)
SPRING CR i29.0159j
SPRING  CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)

051910
UNTAGGED
051912
UNTAGGED
051913
UNTAGGED
051914
UNTAGGED
052013
UNTAGGED
052015

.UNTAGGED
052016
UNTAGGED
052017
UNTAGGED
052018
UNTAGGED
052019
UNTAGGED
052020
UNTAGGED
052032
UNTAGGED
052033
UNTAGGED
052034
UNTAGGED
052035
UNTAGGED
052021
UNTAGGED
052023
UNTAGGED
052024
UNTAGGED
052025 t
UNTAGGED
052145
051626
UNTAGGED
051627
UNTAGGED
051628

05/18/88
05/18/88
05/18/88
05/18/88
05/18/88
03/09/89
03109189
03jo9j89
03/09/89
03/09/89
03/09/89
D4/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
05/17/89
05/17/89
05/17/89
05/17/89
05/18/89
05/18/89
05/18/89
05/18/89

OSil8/88 37
05/18/88 34
OSjlei88
05/18/88
05/18/88
03/09/89
03/09/89
03/09/89
03/09/89
03/09/89
03/09/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
04/13/89
05/17/89
05/17/89
OS/l7189
05/17/89
05/18/89
05/18/89
05/18/89
05/18/89
05/18/89
05/18/89
05/18/89
05/18/89
05/18/89
05/17/90
05/17/90
05/17/90
05/17/90
05/17/90

3:
34

SPRING CR NF HATCHRY
SPRING CR NF HATCHRY

116
116
116
116
116
116
68
68
67

t::
67
67
67
67
67

SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR IF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRfNG  CR NF HATCHRY
SPRING  CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY

8;
54

::
53
36
36

z:

1988
1988
1988
1988
1988
1988
1988

05/18/89
05/18/89

49365
638884

1988 05i18i89
05/18/89
05/18/89
03/15/90
03/15/90
03/15/90
03/15/90
03/15/90

36 49395
36 975562
53 250951988

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

72 23963
72 64104

5:
75

24971
63457
23318

03/15/90 05/17/90 75 329809
03/15/90 05/17/90 77 23540

UNTAGGED
051629
UNTAGGED
051630
UNTAGGED
051631
UNTAGGED
051632
UNTAGGED
051633
UNTAGGED

03jlsj90
03/15/90
03/15/90
03/15/90
D3/15/90

05 it 7j90
05/17/90
05/17/90
05/17/90
05/17/90
05/17/90
05/17/90
05/17/90
05/17/90

77
76
76

;
78
78

329821
23956

241535
23639

242273
1989
1989
1989
1989

03f Is/90
03/15/90
03jtsj90
03/15/90

24708
152233
25050

152603
75
75



Table  19 (cont.). Hatchery  releases  of fall  chinook  salmon  into the  Mid  Columbia  Mainstem  sorted  by brood  year,  hatchery  and life  stage.

Brood
Year
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Hatchery

SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR IF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF HATCHRY
SPRING  CR NF  HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF  HATCHRY
SPRING CR IF HATCHRY
SPRING CR NF HATCHRY
SPRING CR NF  HATCHRY
SPRING CR NF  HATCHRY
UHITSON  SCHOOL

Life
Stage
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
PreSm

Release
Date  1

03/15/90
03/15/90
03/15/90
03/15/90
03/15/90
03/15/90
03/15/90
03/15/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90

Release Fish Nunber
Date  2 /lb.  Released
03/15/90 104 47265

Release  Site CUT  Code

052207
UNTAGGED
052208
UNTAGGED
052209
UNTAGGED
052210
UNTAGGED
052211
UNTAGGED
052212
UNTAGGED
052213
UNTAGGED
052214
UNTAGGED
052215
UNTAGGED
052216
UNTAGGED
052217
UNTAGGED
052218
UNTAGGED
052335
UNTAGGED
052336
UNTAGGED
UNTAGGED

SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)

COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUNBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLWBIA  (N BONNEVL)
COLUMBIA  (I BONNEVL)
COLUMBIA  iN BONNEVL)
COLUMBIA  (I BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (I BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)

03j15j90
03/15/90
03/15/90
03/15/90
03/15/90
03/15/90
03/15/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90

104 424969
110 46676
110 421295
112 49587
112 424544
103 49870
103 663143

zi 8%:;
62 49267
62 653255
64 48491

05;17;90
05/17/90

05/17;90
05/17/90

SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR i29.0159j
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING  CR (29.0159)
SPRING CR i29.0159j
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
SPRING CR (29.0159)
COLUMBIA  RIVER

i989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1990

05/17;90
05/17/90
05/17/90
05/17/90
05/17/90

05j17;90
05/17/90
05/17/90
05/17/90
05/17/90

COLUMBIA  iN BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)
COLUMBIA  (N BONNEVL)

05;17/90 05/17/90 34 422167
05/17/90 05/17/90 39 24379
osii ii90 05ii ii90
05/17/90 05/17/90
05/17/90 05/17/90
12/15/90 12/15/90

39 210828

i5 2f%X
498 500TULE STOCK  -COLUMBIA
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Table 20 (I’D). Parasites and diseases of fall chinook -at the Spring Creek National Fish Hatchery.

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.

I/ Occurrence in 1983 only.
21 Occurrence in adults 1981.pre
31 Occurrence one time only, prior to 1981.
4/ Occurrence in 1986 and 1987 only.
51 Bonneville, URB Adults Dec. 1984, egg takes to Spring Creek negative.
61 Occurrence in December 1984, adults only.
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WHITE SALMON SUBBASIN

Naturally Produced Summer Steelhead

GEOGRAPHIC LOCATION

The White Salmon River begins on the southwest slope of Mount Adams in south-central
Washington. The river drops from its mountain source through 45 miles of forested hills and river
valleys before entering into the Bonneville Pool on the Columbia River at river mile (RM) 168.3.
All of the White Salmon River except the Condit project from RM 2.0 to RM 6.0 has been
designated “scenic river” a classification designed to protect and preserve the undeveloped, natural
condition of this section of river. The river drains a watershed of approximately 386 square miles.

ORIGIN

The wild summer steelhead in the White Salmon River is native, although interbreeding with
Skamania and Wells hatchery stocks. Marked steelhead stray into the White Salmon and are caught,
but it is unknown if they represent a component of the spawning population.

DISTRIBUTION

Table 1 lists rearing and spawning habitat, by quality, for White Salmon River summer steelhead
based on estimates from the Northwest Power Planning Council. Historically, the upper limit for
chinook was a series of falls at RM 16.2 (past reports indicate it may have been possible for
steelhead to navigate over the falls under ideal conditions). Distribution of all anadromous fish was
drastically reduced by the construction of Condit Dam in 1913. Although two attempts were made
to ladder the dam, both failed, and without a fishway  Condit Dam blocks all fish migration.
Steelhead production is limited to the 2.0 miles of river downstream from the Condit Dam
powerhouse.

PRODUCTION

Production Facilities

The White Salmon River has no full production hatchery operating in the basin. There are two
rearing facilities in the subbasin. Spring chinook are reared at the White Salmon Rearing ponds
(RM 1.5), and Northwest Lake net-pens  rear steelhead. Both of these facilities release their fish
into the White Salmon River.

Production Summarv

No data are available on summer steelhead smolt production, Natural smolt production is limited to
the lower river. The construction of Condit Dam eliminated over 50 miles of mainstem  and
tributary spawning and rearing habitat. This includes those miles above a falls at RM 16.2 which
were assessable under the right conditions.

ADULT LIFE HISTORY

Run size and Escanement

No estimates of wild run size or escapement is available. Spawner surveys and wild fish harvest
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data are incomplete, however, using smolt capacity models and 3 percent smolt to adult return rate,
wild fish run size was estimated to be 50 fish (Subbasin Plan 1990).

Time of mipration

Adult summer steelhead enter the river in April through December, peaking in July through
September.

Harvest

Ocean harvest for summer steelhead is unknown.

Columbia River harvest is comprised of many stocks which migrate through the Columbia River.
Both sport and tribal fisheries harvest steelhead in the Columbia River with White Salmon River
steelhead likely being part of the harvest.

Sport harvest (mostly “dip-in” fishery) within the White Salmon River occurs below Condit Dam.
Sport harvest of summer steelhead (hatchery and wild) from 1977 through 1989 averaged 1,841 fish
based on permit-card harvest estimates (Table 2). As of 1986, in order to help protect wild
steelhead returns, fishing regulations restrict harvest to hatchery fish only, all wild steelhead must be
released.

The White Salmon River attracts a large number of anglers at the mouth of the river. This popular
fishery concentrates on “dip-ins” which are generally migrating steelhead from other subbasins
temporarily entering the White Salmon River where these fish are caught.

Suawning  oeriod

Wild summer steelhead spawning occurs from January through April, peaking in February and
March.

SoawninE  area

Summer steelhead are believed to spawn in the lower 2-3 miles of river. Over 50 miles of White
Salmon River steelhead habitat is blocked by Condit Dam.

Fecundity

No data are available on wild steelhead fecundity.

Age comnosition

One year of limited data showed 80 percent of returning fish belonged to the 2.2 age class. Table 3
outlines age data from return year 1980-81.

No data are available on lengths of wild adult steelhead.
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Sex ratio

No data on percent of females within .remming  steelhead adults.

Survival rate

No data are available for the White Salmon River.

JUVENILE LIFE HISTORY

No data are available on egg production or survival.

Emergence

Wild summer steelhead emergence occurs in spriug and early summer.

Juvenile rearing

Juvenile rearing for the majority of wild smolts lasts approximately two years prior to ocean
emigration.

Wild steelhead smolts emigrate in April and May, peaking in early May, at the size of 160 mm.

Hatcherv  releases

The majority of smolts are reared at Skamania Hatchery and released into the White Salmon River
at an age of 14 months. Table 4 outlines hatchery releases into the White Salmon River from 1981
through 1990. In addition to hatchery releases, a net pen operation in Northwestern Lake above
Condit Dam rears and releases steelhead into the White Salmon River with releases of 7,200 smolts
in 1988 and 20,000 smolts in 1989. These fish were released below Condit Dam at river mile 1.5.
The net pen operation is a cooperative project between Washington Department of Wildlife, Pacific
Power and Light and a local sport-fishing club, the White Salmon Steelheaders.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available on wild summer steelhead. A number of factors make it questionable as to
whether genetically independent wild steelhead still exist in the White Salmon River. Factors such
as; blockage of the majority of spawning and rearing habitat, small size of the run, mixing with
returning hatchery releases and possible interbreeding with strays from other subbasins (Subbasin
Plan 1990).

DISEASES

Table 5 outlines disease history for hatchery summer steelhead released into the White Salmon
River.

REFERENCES

The references for this section appear at the end of the following steelhead section.
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Table 1 @B-l).  Estimated* amount of rearing and spawning habitat, by quality, of White Salmon
River subbasin  summer steelhead.

Area Excellent

Miles 0.0%

Acres 0.0%

Good Fair= Poor?’ Unknown Total

0.0% 1 0 0 %  0 . 0 % 3.3

0.0% 100% 0.0% 17.5

Confidence

Unknown

Unknown

*Northwest Power Planning Council estimates based on limited observations.

BRatings  of fair and poor may reflect natural physical features such as waterfall barriers, as well as
degradation caused by man.

Source: Presence/absence database, NPPC 199 1.

Table 2 (RS-a). Returns (sport catch and escapement) of summer steelhead to the White Salmon
River subbasin.

I Escapement I Sport Catch*

1977 1 1,564I I
1978 624 Unknown

1979 738 Unknown

1980 713 Unknown

1981 1,311 Unknown

1982 1,188 Unknown

1983 1.173 Unknown

1984 1,855 Unknown

1985 3.456 Unknown

1986 2,934 Unknown

1987 3,762 Unknown

1988 2,773 Unknown

1989 833 Unknown

Adult Total

Unknown

*Sport  catch within subbasin  only.

Source: Sport catch based on permit-card harvest estimates. White Salmon Production Plan, 1990.
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Table 3 (AC-a). Age composition percentage (freshwater.ocean) by return year, for adult wild
summer steelhead originating in the mite Salmon River subbasin.

Age composition (%)

Return Year NAB 2.1 2.2 2.2~1 2.3 3.1 3.2

1980-8 1 79 8.9% 81.0% 1.3% 2.5% 1.3% 5.1%

*79 fish sampled from sport catch.

BAge data based on scale analysis.

Source: White Salmon Production Plan, 1990.
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Table 4 (TR). Hatchery releases of summer steelhead into the White Salmon River by brood year and, if marked, the coded wire tag
codes.

i Stock Hatchery Life Release
Stage Date

Release Site CWT Codes/Brood
Year

1981 Columbia
Wells

Columbia
Wells

6.6 7,5241981

1981 --J-GSkamania
Halchcry

slllolt 04/20/83 White Salmon
R - Big

White Salmon
R - Big

White Salmon
R - Big

White Salmon
R - Big

Unknown

Columbia
Wells

Washougal R1981 Skaniania
Hatchery

Skaniania
Hatchery

Skamania
Hatchery

Skamania
Hatcherv

S1110lt 04/19/82

Smelt 04119182

Smelt 04/20/82

Non 05123184
Smelt

1981 Washougal R 5.5 6,765

5.7 6,669

20,000
800.0

1981 Washougal R

Washougal R
WFINF

1984

1984 Unknown
I

S kamania Non 05/23/  84
Hatchery Smolt

Skamania Non 05123184
Hatchery Smolt

S kamania Non 05123184
Hatchery Smolt

Skamania Non 05/30/84
Hatchery Smolt

Skamania Non 05/30/84
Hatchery Smolt

44,800
800.0

24,000
800.0

44,000
800.0

49,000
700.0

49,000
700.0

Washougal R
WF/NF

Washougal R
WFlNF

Washougal R
WFINF

Washougal R
WFINF

Washougal R
WF/NF

1984 Unknown
I

1984 Unknown
I

1984

1984
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Table 4 (cont.). Hatchery releases of summer steelhead into the White Salmon River by brood year and, if marked, the coded wire tag
codes.

Brood
Year

1984

1985

1985

1985

1985

1986

1986

1986

1988

1988

1990

1990
ource:  Tc

Stock

Willamette R

Washougal R
WF/NF

Washougal R
WF/NF

Washougal R
WF/NF

Washougal R
WFINF

Washougal R

Washougal R

Hatchery

S kamania
Hatchery

S kamania
Hatchery

Skamania
Hatchery

Skamania
Hatchery

Skamania
Hatchery

Vancouver
Hatchery

Vancouver
Hatcherv

Washougal R
WF/NF

Washougal R
WFtNF

Washougal R
WF/NF

Skamania
Hatchery

Northwest Net
Pen

Skamania
Hatcherv

Life
Stage

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Smolt

Non
Smolt

Smolt

Smolt

u
rry Luvgren, WDW Hatchery Stocking Database, 1

Release Fish \ Number Release Site CWT Codes/
Date lb. Released Fin Clip

05/10/85 9.8 10,006 White Salmon AD
R - Big

04123186 7.2 778 White Salmon AD

04/25 /86
!

6.4
!

3,718

1 R - Big

White Salmon
1

AD
R - Big

05/01/86 6.3 7,371 White Salmon AD
R - Big

i 05/06/91 5.3 12,805

~ 05/06/91 5.5 6,688

R - Big

White Salmon AD
R - Big

White Salmon AD
R - Big
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Table 5 (TD). Parasites and diseases isolated at hatchery which reared White Salmon River summer steelhead smelts”.

Disease Type Hatchery

Bacterial Skamaniab

Bacterial Skamania

Bacterial Skamania

Bacterial Skamania

Parasite Skamania

Parasite Skamania

Parasite Skamania

Parasite S kamania

Viral Skamania

Specific Pathogen

Renibacterium salmonarium (BKD)

Flexibacter columnaris
(Columnaris)

Flexibacter cytophaga  (Coldwater)

Renibacterium salmonarium (BKD)

HexaJnita  sp.

Ichthyophthirius multjflis  (Ich)

khthyoboda sp. (Costia)

Trichodina sp.

Infectious hematopoietic
necrosis (IHN)

*Summer steelhead smolts released into the White Salmon River were also reared at the Vancouver Hatchery located in the city of
Vancouver.
bSkamania  Hatchery is located on the Washougal  River.

Disease history represents pathogens isolated at these hatcheries and not necessarily a disease outbreak.

Source: WDW pathologist, Steve Roberts, 1991.
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WHITE SALMON SUBBASIN

Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION

The White Salmon River begins on the southwest slope of Mount Adams in south central
Washington. The river drops from its mountain source through 45 miles of forested hills and river
valleys before finally entering into the Bonneville Pool on the Columbia River at river mile (RM)
168.3. All of the White Salmon River except the Condit project from RM 2.0 to RM 6.0 has been
designated “scenic river” a classification designed to protect and preserve the undeveloped, natural
condition of this section of river. The river drains a watershed of approximately 386 square miles.

ORIGIN

The wild winter steelhead stock in the White Salmon River is native, although interbreeding with
Elochoman and Chambers Creek hatchery stocks has likely occurred.

DISTRIBUTION

Table 1 lists rearing and spawning habitat, by quality, for White Salmon River winter steelhead
based on estimates from the Northwest Power Planning Council.

Historically, the upper limit for steelhead was a falls at RM 16.3 (past reports indicate it may have
been possible for steelhead to navigate over the falls under ideal conditions). Distribution of all
anadromous fish was drastically reduced by the construction of Condit Dam in 1913. Although two
attempts were made to ladder the dam, both failed, and without a fishway  Condit Dam blocks all
fish migration. Marked steelhead from many other Columbia River stocks have been recovered in
White Salmon fisheries, but if, or the extent of these populations spawning
in the river is unknown.

PRODUCTION

Production Facilities

The White Salmon River has no full production hatchery operating in the basin. Two rearing
facilities, White Salmon rearing ponds (RM1.5) which grow spring chinook salmon and Northwest
Lake net-pens which rear steelhead, both release fish into the White Salmon River.

ProductionS u m m a r y

No data are available on winter steelhead smolt production. Smolt production is limited by loss of
upstream habitat which is blocked by Condit dam as well as the construction of Bonneville Dam and
the associated flooding of the lower river, hence current steelhead production is undoubtedly reduced
relative to past levels. The Northwest Power Planning Council estimate for smolt carrying capacity
below Condit Dam was 3,541 smolts (both winter and summer) which divided in half results in
1,771 winter steelhead smolts. Natural smolt production in 1985 for the 1.6 mile reach below
Condit Dam was estimated at 5,116 fish (Subbasin Plan 1990).

ADULT LIFE HISTORY

Run size and Escanement

No estimates of wild run size or escapement exist. Little is known about White Salmon River

/
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winter steelhead, biologists have no current or historical data to conclusively prove that a natural
winter steelhead run actually exists in the White Salmon River. Evidence to suggest that a natural
winter steelhead run exists now or in the past is unclear although hatchery introductions have led to
successful returns of winter steelhead to the White Salmon River. Wild winter steelhead run size is
considered small, based on smolt production potential 50 wild steelhead  were recently estimated to
return to the subbasin.

Time of migration

Unknown, although based on fish returning to the Kalama River, steelhead enter the river in April
through December, peaking in July through September.

Harvest

Ocean harvest of winter steelhead is unknown.

No data are available for Columbia River harvest.

Sport harvest of this stock occurs below Condit Dam. Sport harvest of winter steelhead from 1970
through 1982 averaged 18 fish annually. Hatchery releases which began in 1982 increased harvest
to an average of 177 fish annually from 1983 through 1989 based on permit-card harvest estimates.
Table 2 list yearly catch of winter steelhead from 1977 through 1989.

SDawning  Deriod

Wild winter steelhead spawning occurs from March through June.

Snawning  area

Winter steelhead are believed to spawn in the lower 2-3 miles of river. Approximately 16 miles of
White Salmon River steelhead spawning habitat is blocked by Condit Dam.

Fecundity

No data on wild steelhead fecundity.

Age comnosition

No data are available on wild winter steelhead.

No data are available for wild adult steelhead.

Sex ratio

No data are available on percent of females within returning adults.

Survival rate

No data are available on winter steelhead.
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JUVENILE LIFE HISTORY

No data on egg production or survival.

Emergence

No data for wild winter steelhead.

Juvenile rearing

Juvenile rearing for the majority of wild smolts lasts approximately two years prior to ocean
emigration.

Wild winter steelhead smolts probably emigrate in April and May, peaking in early May, at the size
of 160 mm.

Hatcherv  releases

The majority of winter steelhead smolts are reared at Skamania Hatchery and released into the
White Salmon River at an age of 14 months. Table 9 outlines hatchery releases into the White
Salmon River from 1981 through 1990. In addition to hatchery releases, a net pen operation in
Northwestern Lake above Condit Dam, rears and releases winter steelhead smolts into the White
Salmon River. Fish are released below Condit Dam at river mile 1 S. The net pen operation is a
coooerative  Droiect  between Washington Department of Wildlife, Pacific Power and Light and the
Whke Salm& Steelheaders.

Straying,

No data on winter steelhead strays.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available on wild winter steelhead.
majority of spawning and

A number of factors such as; blockage of the
rearin g habitat, small size of the run, mixing with returning hatchery

releases, make it questionable as to whether genetically independent wild winter steelhead still exist
in the White Salmon River.

DISEASES

Disease history for hatchery smelts released into the White Salmon River is outlined in the adjoining
White Salmon summer steelhead report.
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Table 1 @LB-l).  Estimated* amount of rearing and spawning habitat, by quality, of White Salmon
River subbasin  winter steelhead.

Area Excellent G o o d  Faip Po0l.B Unknown Total Confidence

Miles 0.0% 0.0% 100% 0 . 0 % 3 . 3 Unknown

Acres 0.0% 0.0% 100% 0.0% 17.5 Unknown

*Northwest Power Planning Council estimates based on limited observations.

BRating  of fair and poor may reflect natural physical features such as waterfall barriers, as well as
degradation caused by man.

Source: Presence/absence database, NPPC , 199 1.

Table 2 @B-a).  Returns (sport catch and escapement) for White Salmon River winter steelhead.

Return Year Escapement Sport Catch*  B

1977-78 0

1978-79 12

1979-80 9

1980-81 13

1981-82 7

1982-83 3

1983-84 133

1984-85 336

1985-86 81

1986-87 173

1987-88 195

1988-89 146

*Based on fish caught between November and April.

BCatch  within subbasin  only.

Adult Total

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Source: White Salmon Production Plan, 1990. Sport catch based on permit-card harvest estimates.
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Table 3 (TR). Hatchery releases of winter steelhead into the White Salmon River by brood year and, if marked, the coded wire tag
codes.

Brood
Year

1981

1981

1981

1981

1983

1983

1984

1985

1985

1985

1985

1985

Stock Hatchery Life
Stage

Chambers Cr Skamania Smolt
Hatchery

Chambers Cr Skamania Smolt
Hatchery

Chambers Cr Skamania Smolt
Hatchery

Chambers Cr S kamania Smolt
Hatchery

Unknown S kamania Smolt
Hatchery

Unknown S kamania Smolt
Hatchery

Cowlitz R Skamania Smolt
Hatchery

Cowlitz R Skamania Non
Hatchery Smolt

Cowlitz R Skamania Non
Hatchery Smolt

Cowlitz R Skamania Non
Hatchery Smolt

Cowlitz R Skamania Non
Hatchery Smolt

I
Cowlitz R

I
S kamania

I
Smelt

Hatcherv

WDW YHITE SALMON 13

Release
Date

04123182

04123182

04/29/82

04129182

05/01/84

05/01/84

07/23/85 22,400 White Salmon
160.0 R - Big

07/23/85 16,000 White Salmon
160.0 R - Big

04/23/86 ( 5.8 1 6,073 ( z!&;alrnon AD

CWT Codes/
Fin Clip



Table 3 (cont.). Hatchery releases of winter steelhead into the White Salmon River by brood year and, if marked, the coded wire tag codes.

Brood
Year

1985

1985

Stock

Cowlitz R

Cowlitz R

1985

1985

1985

1988

1990

Cowlitz R

Cowlitz R

Cowlitz R

Washougal R -
WF/NF

Elochoman R

1991
I

Cowlitz R

Hatchery Life
Stage

Release Fish J
Date lb.I

Skamania
Hatchery

Skamania
Hatchery

Skamania
Hatcherv

Smolt 04/24/86 5.7

Smolt 04/24/86 5.4

Smolt 04125186 5.8

Northwest Net
Pen

1 Smolt 1 04/12/91  1 5.0

Number
Released

6,608

6,886

6,471

6,188

3,207

9,854

18,000

20,460

Whrte  Salmon

Source: Terry Lovgren, WDW Hatchery Stocking Database, 1991.
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Table 4 (TD). Parasites and diseases isolated at the hatchery which reared White Salmon River
winter steelhead smolts.

Bacterial Skamania

Bacterial Skamania

Parasite Skamania

Parasite Skamania

Parasite Skamania

Parasite Skamania

Viral Skamania

Specific Pathogen

Renibacterium salmonarium (BKD)

Flexibacter columnar-is
(Columnaris)

Flexibacter cytophaga  (Coldwater)

Renibacterium salmonarium (BKD)

Hexamita  sp.

Ichthyophthirius  mult@%s  (Ich)

Ichthyoboda sp. (Costia)

Trichodina sp.

Infectious hematopoietic necrosis (IHN)

bSkamania  Hatchery is located on the Washougal River.

Disease history represents pathogens isolated at these hatcheries and not necessarily a disease outbreak.

Source: WDW pathologist, Steve Roberts, 1991.
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KLICKITAT SUBBASIN

Spring Chinook

GEOGRAPHIC LOCATION

The Klickitat River subbasin,  located on the east slope of the Cascade Range in south-central
Washington, comprises 1,350 square miles inKlickitat  and Yakima counties and enters the
Columbia River at River Mile (RM) 180. The Klickitat River is bounded by Mount Adams on the
West, the Goat Rocks to the north, and the Sirncoe Mountains on the east. The Yalcima Indian
Reservation comprises a large portion of the upper Klickitat river subbasin. Klickitat Hatchery is
located at RM 42.

ORIGIN

Bryant (1949) cited reports of large runs of spring chinook and a significant Indian fishery at Lyle
Falls (RM 2) prior to about 1920. The history of hatchery production begins with the first release
of 11,900 yearlings of unknown stock origin in 1950 (WDF,  1951). Spring chinook were trapped
from 1952 through 1959 or later at the upper fishway  (Falls #5). Klickitat Hatchery has
occasionally released non-local stock spring chinook of Carson, Willamette, and Cowlitz origin
(Howell et al. 1985).

DISTRIBUTION

Bryant cited reports that spring chinook once spawned in the West Fork of the Klickitat River which
enters the mainstem  at RM 63, just below Castille Falls. In 1960 through 1962, obstructions were
blasted and fishways  constructed at Castille Falls (RM 64) to allow the introduction of anadromous
runs to the upper Klickitat River (YIN). Spring chinook redds have been observed in the mainstem
from the hatchery as far upstream as RM 84 (Stockley, 1979). However, the largest number of
redds ever counted above Castille Falls was just 13 in 1971 (Schwartzberg and Roger, 1986). The
naturally produced run spawns in the area from Parrott’s Bridge (RM 49.0) upstream to about
McCormick Meadows (RM 80.0). The primary spawning area is from Soda Ford (RM 60.7)
upstream to Castile Falls, a distance of approximately 4 miles (Howell et al. 1985). Spring chinook
probably also spawn in the mainstem  downstream from the hatchery.

PRODUCTION

By 1951, the annual spring chinook run varied from 1,000 adults to 5,000 adults (WDF  1951).
Spring chinook brood stock were trapped each year from 1952 through 1959 or later at the upper
fishway  (Falls #5). Counts at the trap through 1959 tanged from 110 fish to 3,588 fish, but may
greatly underestimate the total runs in those years because of the lack of harvest data from the treaty
fishery below Falls 5, passage over the falls itself, and off-peak periods when the trap did not
operate (WDF,  1960). Primary emphasis is on hatchery production although a remnant naturally
produced native run originates from the area upstream of Klickitat Hatchery (Howell et al. 1985).

Tables 1 and 2 describe the amount of spawning and rearing habitat by quality, available in the
Klickitat River. This data was derived from the Presence/Absence database of Northwest Power
Planning Council, 1991.

The Northwest Power Planning Council’s estimate of smolt capacity for spring chinook in the
Klickitat River subbasin  is 620,000 smolts.

Klickitat River Hatchery spring chinook returns from 1977 - 1989 return years averaged 1,016 with
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a low return of 53 for the 1985 return year and a peak of 3,176 for the 1989 return year. Klickitat
Hatchery returns by age and brood year are presented in Table 3.

JUickitat  River tributary sport catch estimates between 1977 - 1989 return years averaged 233 spring
chinook, ranging from a low of 6 in 1980 to a high of 839 in 1989. Klickitat River tributary sport
catch estimates for complete brood years are presented in Table 4.

ADULT LIFE HISTORY

Run size. catch and escapement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries, all harvest a portion of the Klickitat River origin spring chinook.
Most of the Klickitat Hatchery 1976 brood coded wire tagged spring chinook ocean catch occurred
in Alaska (26 percent) and British Columbia (45 percent), Washington and Oregon harvest was
relatively minor (Howell et al. 1985). Freshwater harvest occurs primarily by recreational anglers
and Yakima Indian dipnet  fishermen operating in the lower portion of the river. Each season’s
tributary regulations are developed through consultation between the Washington Department of
Fisheries and the Yakima Indian Nation. Columbia River sport and commercial fisheries are
managed to ensure attainment of hatchery egg-take requirements.

Time of Miaration

Klickitat River spring chinook enter the Columbia River primarily in March and April, generally
after the lower Columbia River winter gill net season. Spring chinook destined for areas upstream
of Bonneville Dam usually peak at the dam between April 20 and April 28 but can be earlier during
abnormally low flow years or later during high run-off. Migration into the Klickitat River reaches a
peak in May and June (Howell et al. 1985).

Spawning activity peaks in late August and early September. At Klickitat Hatchery spawning
commences in mid-August, peaks about September 10, and is completed by the end of September
(Howell et al. 1985).

SDawninE  Areas

The naturally produced run spawns in the area from Parrott’s Bridge upstream (RM 49) to
McCormick Meadows (RM 80). The primary spawning area is from Soda Ford (RM 61) upstream
to Castille Falls (Rm 64). Spring chinook probably also spawn in the mainstem  downstream from
the hatchery.

Age Comnosition

Ages range from two-year-old mini-jacks to six-year-old adults with four-year-odds usually the
dominant age class. Age composition data is summarized in Tables 3 through 7.

Sex Ratio

Female comprised 53.3 percent of the adult returns and 43.8 percent of the total returns to Klickitat
Hatchery from 1977 through 1987 (YIN).
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Fecundity

The fecundity of spring chinook returns to the Klickitat Hatchery from 1977 through 1987 ranged
from 3,753 to 5,347 eggs per female with a mean of 4,188 eggs per-female (YIN,-  1990). Klickitat
River natural spawn and Klickitat Hatchery fecundity data by age and brood year is unavailable.

JWENILE LJFE HISTORY

Time of Emergence

At Klickitat Hatchery, juvenile development that corresponds to gravel emergence occurs in late
November through early December (Howell et al. 1985). No information is available on time of
emergence for naturally produced fry.

Time. age and size at migration

Naturally produced juveniles rear in the upper watershed and remain in the river the entire year
migrating downstream in the spring as yearlings (Conroy,  1977). On the basis of redd counts from
1975 through 1985, natural smolt production has averaged around 15,000 for that period of brood
years (YIN, 1990). Length data of natural spring chinook smolts from the Klickitat River is
unavailable.

Smoltification in the hatchery pond begins about April 1.
Klickitat subbasin  by brood year is presented in Table 8.

Hatchery ‘release information for the

Downstream smolt migration of yearlings occurs immediately after release. Coded wire tagged
hatchery spring chinook released on March 30, 1979 were recovered in the Columbia River estuary
from April 6, 1979 to June 10, 1979 with a median capture date of April 19, 1979 (Dawley  et al.
1979).

Survival Rate

No information is available on the naturally produced population. The 1975, 1977, and 1985 broods
released as smolts had an overall egg-to-smolt survival rates of 71 percent to 74 percent. Smolt-to-
adult return rates to the subbasin  (including correction for subbasin  treaty harvest) for the coded
wire tagged 1975, 1976, and 1977 broods were 0.73 percent, 0.34 percent and 0.63 percent,
respectively (YIN, 1990).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Isozyme gene frequencies of Klickitat Hatchery spring chinook were determined by Mihrer  et al.
(1983).

DISEASE

Based on the disease profile  during 1979 - 1983, enteric redmouth  and hemorrhagic septicemia
infects the Klickitat Hatchery spring chinook (Howell et al. 1985). Returning adults have received
two erythromycin injections. Juveniles have received gallimycin in feed to control bacterial kidney
disease (YIN, 1990). Bacteria and parasitic diseases found in the Klickitat Hatchery are listed in
Table 9. (WDF  Salmon Culture, Olympia).
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Table 1 (HP-l).  Estimated amount of rearing -and spawning habitat, by quality, of the Klickitat
River spring chinook production area.

Distance/Area Excellent Good Fair” Poor”. Unknown Total- Confidence

Miles (%) 0 53 47 0 48.2

Acres (%) 0 41 59 0 277.0 I

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC , 199 1.

Table 2 (HP-2). Estimated amount of rearing habitat, by quality, of the Klickitat River spring
chinook production area.

Distance/Area Excellent Good Fair’ Poor” Unknown Total Confidence

Miles (%) 0 0 78 22 39.7

Acres (%a) 0 0 78 22 288.7

’ Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.
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Table 3 (RN), Klickitat River spring chinook natural spawn escapement by brood year.

Total Age

Brood
YW

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

3

50

98

7

4

513

84

39

5

594

209

178

Total Adult
Total

1988 return year - includes 5 (age 3) Carson stock. Estimate includes 1,00 fish that spawned below the hatchery.

1989 return year - includes 30 (age 4) Carson stock.

1990 return year - does not include any Carson stock.

Age based on scale reading analysis.
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Table 4 (RH). Total hatchery returns of spring chinook to the Klickitat River by brood year.

Total Age

Brood 2 3 4 5 6 Total Adult
YCXll- Total

1978

1979

1980

1981

1982

1983 776 4

1984 691 486 2

1985 109 2,686 388

1986 143 228 184

1987 291 243

1988 795

1988 return year - includes 65 (age 3) Carson stock. Hatchery escapement also includes 73 adults and 2 jacks (Klickitat stock) and 3
jacks (Carson stock) donated to the Yakima Indian Nation.

1989 return year - includes 2,559 (age 4) Carson stock. Hatchery escapement includes 39 adult males and 44 jacks (Klickitat stock) and
1,001 (age 4) Carson stock donated to the Yakima Indian Nation.

1990 return year- includes 321 (age 5) Carson stock.

Age based on scale reading analysis.
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Table 6 (RT). Klickitat River spring chinook tribal harvest by brood year.

Total Age

Brood
Y&W

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

3

85

85

113

4

511

928

436

5

594

24

984

Total Adult
Total

Age based on scale reading analysis from the Klickitat  River sport fishery.
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Table 7 (RB). Total returns of spring chinook to the Klickitat River by brood year.

Total Age

BroodBrood 22 33 44 55 66 TotalTotal AdultAdult
YearYear TotalTotal

19781978

19791979

19801980

19811981

19821982 22

19831983 2,1112,111 66

19841984 1,8211,821 762762 2020

19851985 268268 4,4944,494 1,8011,801

19861986 143143 500500 768768

19871987 291291 393393

19881988 795795cc

19851985 brood -brood - includesincludes 120120 (age(age 3),3), 4,1214,121 (age(age 4), and4), and 1,0881,088 (age 5)(age 5) CarsonCarson stock.stock.

Age based on scale reading analysis.Age based on scale reading analysis.

WDF KLICKITAT 9



Table  8 (TR). Hatchery  releases  of spring  chinook  salmon into  the  Klickitat  River subbasin  sorted  by brood  year, hatchery  and life  stage.

Brood
Year
1965
1966
1966
1966
1966
1966
1967
1967
1968
1969

Stock Hatchery Life Release  Site CUT Code

KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLlCKtTAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT RIVER KLICKITAT HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT HArCHERY
KLICKITAT RIVER KLICKITAT HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
COULITZ RIVER KLICKITAT  HATCHERY
COULITZ RIVER KLICKITAT  HATCHERY
COULITZ RIVER KLICKITAT HATCHERY
COULITZ RIVER KLICKITAT  HATCHERY
COULITZ RIVER KLICKITAT  HATCHERY
KLICKITAT RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT  HATCHERY
COULITZ RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT  HATCHERY
COULITZ RIVER KLICKITAT HATCHERY
COULITZ RIVER KLICKITAT HATCHERY
COULITZ RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT HATCHERY
KLICKITAT  RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT HATCHERY
KLICKITAT RIVER KLICKITAT HATCHERY

Stage
Smoit
EmFry
Fingr
Fingr
Smolt
Smolt
Smelt
Smolt
molt
Smolt
Fingr
PreSm
PreSm
smo1t
Smelt
PreSm
PreSm
smo1t
Smelt
Fingr
Fingr
Fingr
Fingr
Fingr
PreSm
Smelt
PreSm
PreSm
PreSm
molt
molt
Smelt
PreSm
Smolt
Fingr
Fingr
Fingr
Fingr
Fingr
PreSm
molt
Smelt
Smolt
Fingr
Fingr
Fingr
Fingr
Fin&
Fingr
Smelt
smelt
molt
Smelt
Smelt
PreSm

Release Release
Date  1 Date 2

03/29/67 03/29/67
01/05/67 01/05/67
06/27/67 06/27/67

Fish
/Lb.

16
1680

46

KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT R 30.0002
KLICKITAT  R 30.0002
KLICKITAT R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT R 30.0002
KLICKITAT  R 30.0002
KLICKITAT R 30.0002
KLICKITAT  R 30.0002

Number
Released

104736
23786
40894
62370

475365
69090
50067

305865
400750
452403
883560

57616
480852

53773
588764

47271
288393

43560
176418
108000
135000
72000

135000
135000
511830
228128
60400

288342
288342
37500

337500
338732
453129
410512
206698
44000
41000
41000
3132

25225
100250
450572
450572
48384
98131
48645
5194

115116
58032

144851
241307
146349

1628
238802

21737

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
151308
UNTAGGED
UNTAGGED
010315
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
131103
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED '
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
631601
UNTAGGED
631602
UNTAGGED
UNTAGGED
UNTAGGED

06/27/67 06/27/67 42
04/22/68 04/22/68 15
04/25/68 04;25/68
04/11/69 04/11/69
04/11/69 04/11/69
03/18/70 03/18/70
02/18/71  02/18/71
04/26/71  04/26/71
11/05/71  11/05/71
11/05/71  11/05/71
03/06/72 03/06/72
03;06;72  03jO6;72
11/06/72 11/06/72
11/06/72 11/06/72
03/02/73 03/02/73
03/02/73 03/02/73

15
17
15
14

7:
14

1970
1970
1970
1970
1970
1971
1971

14
9

Ii
10
7
7

1971
1971
1972
1972
1972
1972
1972

06/19/73 06/19/73
06/19/73 06/19/73
06;20;73  06;20/73
06/20/73 06/20/73
06/22/73 06/22/73
09/18/73 09/18/73
03/01/74 03/01/74
09/30/74 09/30/74
09/30/74 09/30/74
09/30/74 09/30/74
02/28/75  02/28/75
02/28/75 02/28/75
02128/75  o2/28/75
09/04/75 09/04/75
05/03/76 05/03/76
07/12/76 07/12/76
07/14/76 07/14/76
07/14/76 07/14/76
07;14;76  07;14/76
07/15/76 07/15/76
10/27/76 10/27/76
04/30/77 04/30/77
04/30/77 04/30/n

30

zoo
30
30
15

1;
11
11
8
8

14
6

36

1972
1972
1973
1973
1973
1973
1973
1973
1974
1974
1975
1975
1975
1975
1975
1975
1975
1975
1975
1976
1976
1976
1976

KLICKITAT  R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002

44

41
41

KLICKITAT  R 30.0002
KLICKITAT R 30.0002
KLICKITAT  R 30.0002
KLICKITAT R 30.0002
KLICKITAT  R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT  R 30.0002
KLICKITAT R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT R -UF (30)

27
7
7

1447
121
115
106

04;30/77 04;30/77
03/29/77 03/29/77
04j12;77 04;12j77
04/12/77 04/12/77
05/20/77 05/20/77
05/20/77 05/20/77
03/30/77 03/30/77

1976
1976

106
144

IO
10

1976
1976
1976
1976
1976
1977

03/31/78 03/31/78
o3/31/78 o3/3117a
03;3lj78 03;31;78
03/31/78 03/31/78
03/31/78 03/31/78
09/05/78 09/05/78

KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002

100
IO
19



Table  8, Hatchery  releases  of spring  chinook  salmon  into  the  Klickitat  River  subbasin  sorted  by brood  year, hatchery  and life stage - CONTINUED.

Brood
Year
1977
I977
1977
I977

Stock Hatchery

WIND R (CARSON  NFH)
KLICKITAT  RIVER
KLICKITAT  RIVER
WIND R (CARSON  NFH)
WIND R (CARSON  NFH)
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
COULITZ RIVER

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY

Life
Stage
PreSm
Smolt

Release Release
Date  I Date  2
09/05/78
03;30;79

09/05/78
03;30;79

D3/30/79 03/30/79
03/30/79 03/30/79
03/30/79 03/30/79
03/30/79
04;25;79

03/30/79
04/25/79

03/15/80
oii22i80

03/15/80
01/22/80

03/25/80 03/25/80
03/27/80 03/27/80
05/09/80 05/09/80
05/16/80 05/16/80
03/16/81 03/16/81
04/16/81 04/16/81
09/15/81 09/15/81
03/15/82 03/15/82
Dl/I8/82 01/18/82
01/26/82 01/26/82
03/31/83 03/31/83
04/27/83 04/27/83
03/13/84
02jZlj84

03/13/84
02/21/84

04/17/84 04/17/84
10/08/84 10/08/84
IO/IO/84 IO/IO/84
04/01/85 04/01/85
04/24/85 04/24/85
05/03/86
04;09  j87

05/03/86
04/09/87

04/09/87
05iOli88

04/09/87
05/01/88

06/01/88 06/01/88
06/01/88 06/01/88
06/17/88 06/17/88
06/17/88 06/17/88
06/20/88 06/20/88
06/20/88 06/20/88
04/10/89 04/10/89
04/24/89 04/24/89
04/28/89 04/28/89
05/01/89 05/01/89
03/01/89
03/01/89

03/01/89
03jol j89

04/12/89 04/12/89
06/27/89 06/27/89
06/28/89 06/28/89
06/28/89 06/28/89
06/29/89 06/29/89
06/29/89 06/29/89
06/30/89 06/30/89
06/30/89 06/30/89
10/03/89 10/03/89
05/01/90 05/01/90
06/28/90 06/28/90

Fish
/lb.

14

Release  Site CUT  Code

KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002

Number
Released

I73598
90754

485548
102100

1240
481688
I60768
581025
860608
17787

156400
I52336
299436
651052
1002793
296857
692166
239400
828236
797700
557100
500000

1116100
230400
181500
51200

614500
258100
629900
59300

610300
603400
52800
72700
72000
67600
93100
70300
2314
707

15542
682100
184000
25000

331300
53400
62000
60500
76100
73800

UNTAGGED
631732
UNTAGGED
631734
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
.UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED  '
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

:oo

1:;

4;;
231
200
151
151

IO
168
21

Smolt
Smolt
Smolt
Smolt
Fingr
Smolt
Fingr
Fingr
Finer
Fingr
Fingr
smo1t
Fingr
PreSm
Smolt
Fingr
Fingr
smo1t
Fingr
Smolt
Fingr
Fingr
PreSm
PreSm
smo1t
Fingr
smo1t
smo1t
Smolt
smo1t
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
smo1t
smo1t
molt
smo1t
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
PreSm
smo1t
Fingr

1977
1977

KLICKITAT  R 30.0002
KLICKITAT  R 30.0002

1978
1978
1979
1979
1979
1979
1979
1979
1980
1980

KLICKITAT  R

KLICKITAT  R
KLICKITAT  R

KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R

30.0002

30.0002

30.0002
30.0002

30.0002

30.0002
30.0002
30.0002

30.0002

30.0002

30.0002

30.0002
30.0002
30.0002

30.0002

30.0002
30.0002
30.0002

CDULITZ RIVER
KLICKITAT  RIVER
COULITZ RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER

KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R

1980 KLICKITAT  RIVER
1981 KLICKITAT  RIVER
1981
1981
1982
1982
1983
1983
1983
1983
1983

KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
COULITZ RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
UIND R (CARSON  NFH)
KLICKITAT  RIVER

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY

639

14:

2::
145

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY

10
114
8

30.0002
30.0002
30.0002
30.0002
30.0002

1984
1984
1985
1985

8
69

30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002

1986
1987
1987
1987
1987

KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER

69
60

z;
58
9

8
8

295
252
89

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY

1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988

KLICKITAT  HATCHERY

KLICKITAT  HATCHERY

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY

KLICKITAT  HATCHERY

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY

KLICKITAT  RIVER

KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER

KLICKITAT  RIVER

KLICKITAT  RIVER
KLICKITAT  RIVER
KLICKITAT  RIVER
KLJCKITAT RIVER

30.0002
30.0002
30.0002 ’
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002

:I
50
49
47

1988
1988
1988
1988

KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY
KLICKITAT  RIVER KLICKITAT  HATCHERY

52 80600
48 74700

1988
1988
1989

27 29500
7 783200

55 58600



Table  8. Hatchery  releases  of spring  chinook  salmon into  the Klickitat  River  subbasin  sorted  by brood  year, hatchery  and life stage - CONTINUED.

Brood stock Hatchery Life Release Release Fish Number Release  Site CUT  Code
Year Stage Date  1 Date  2 /lb.  Released
1989 KLICKITAT RIVER KLICKITAT HATCHERY Fingr 06/28/90 06/28/90 55 58700 KLICKITAT R 30.0002 UNTAGGED
1989 KLICKITAT RIVER KLICKITAT HATCHERY Fingr 06/29/90 06/29/90 54 22300 KLICKITAT R 30.0002 UNTAGGED
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Table 9 (‘I’D). Parasites and diseases of spring chinook at the Klickitat Hatchery.

Disease type
I

Hatchery
I

Specific Pathogen.

Bacteria Klickitat Renibacterium salmoninarium (Bacterial Kidney
Disease)

Bacteria Klickitat Enteric  Redmouth  Disease (Yersinia ruckeri)

virus Klickitat BIBS - Erythrocytic Inclusion Body Syndrome

Iuickitat Coagulated Yolk

Disease History only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.

WDF KLICKlTAT 13
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KLICKITAT SUBBASIN

Fall Chinook

GEOGRAPHIC LOCATION

The Klickitat River subbasin, located on the east slope of the Cascade Range in south-central
Washington, comprises 1,350 square miles in Klickitat and Yakima counties and drains into the
Columbia River at River Mile (RM) 180. The river flows north-south toward the Columbia River
with Mount Adams on the West, the Goat Rocks to the north, and the Simcoe Mountains on the
east. The Yakima Indian Reservation comprises a large portion of the upper Klickitat River
subbasin. Klickitat Hatchery is located at RM 42.

ORIGIN

Prior to the fust hatchery plants of fall chinook in 1946, fall chinook were not found in the Klickitat
River subbasin. The usual explanation for this is that Lyle Falls (RM 2) was impassable to chinook
during the low water conditions that generally prevail in late summer and early fall (Bryant 1949).

Escapements to Klickitat Hatchery have usually been insufficient to meet egg-take goals. Both
Bonneville Pool Hatchery (j3PH)  and Lower River Hatchery (LRH) fall chinook eggs were used at
Klickitat Hatchery for eventual release as smolts into the Klickitat River. LRH stock released into
the Klickitat River from 1971 through 1980 included Cowl&z, Toutle, Kalama,  Washougal,
Bonneville, Cascade, and Ringold  stock (Howell et al. 1985). Since 1987, fall chinook egg
transfers to Klickitat Hatchery have been of upriver bright stock from Priest Rapids and Bonneville
Hatcheries due to poor returns of the LRH and BPH stock.

DISTRIBUTION

Currently, both tule and upriver bright fall chinook spawning ground peak index counts occur
between the IUickitat  Hatchery and the Twin Bridges at Rm 18, a distance of approximately 24
miles.

PRODUCTION

With annual releases from Klickitat Hatchery, passage improvements at Lyle Falls in 1952, fall
chinook counts to the fish trap at Lyle Falls 5 rose to over 2,000 fish in 1956, and this was
probably an underestimate (WDF, 1960).
may be still occurring.

Evidence suggest natural production of tule fall chinook
Though hatchery releases of tule fall chinook ceased in 1986, several age

classes have been observed during recent tule fall chinook spawning ground surveys.

Table 1 describes the amount of spawning and rearing habitat by quality, available in the Klickitat
River. This data was derived from the Presence/Absence database of Northwest Power Planning
Council, 1991.

A Northwest Power Planning Council estimate of carrying capacity for fall chinook in the Klickitat
River is 843,000 smolts. The Klickitat River from its mouth to Klickitat Hatchery, a distance of 42
miles, was considered to be fall chinook spawning and rearing habitat in calculating smolt carrying
capacity.

The current hatchery program sets an on-station release goal of 4 million upriver bright chinook

WDF KLKKITAT  15



smolts, the number prescribed by the 1987 United States vs. Oregon  Columbia River Fish
Management plan.

Between 1970 through 1984 return years, Klickitat River tule fall chinook natural-escapement
averaged 673 fish with a low of 128 in 1977 and a high of 1,827 in 1972 (Howell et al. 1985). The
Klickitat River tule fall chinook natural spawn escapement for 1980 and 1981 brood years were 187
and 318 fish, respectively. The Klickitat River tule fall chinook natural spawn escapements by age
and brood year are presented in Table 2. There were no stream surveys attempted in 1988 due to
water turbidity; therefore an accounting of the 1983 through 1986 brood years is incomplete.

The Klickitat River upriver bright fall chinook escapement for 1989 and 1990 return years were 253
and 2,975 fish, respectively. The Klickitat River upriver bright fall chinook natural spawn
escapement by age and brood year are presented in Table 3. There were no upriver bright fall
chinook stream surveys on the Klickitat River before 1989; therefore brood year information is
incomplete.

The Klickitat Hatchery tule fall chinook returns from 1980 through 1984 brood years averaged 107
and ranged from a low of 39 for the 1982 brood to a peak of 198 for the 1983 brood. Klickitat
Hatchery tule fall chinook returns by age and brood year are presented in Table 4. No tule or
upriver bright fall chinook returned to Klickitat Hatchery from 1988 through 1990.

Klickitat River tributary sport catch estimates from 1977 through 1986 return years average 48 fall
chinook ranging from a low of 6 in 1982 to a high of 125 in 1986 (YIN, 1990). A stock specific
age and brood year analysis for Klickitat River sport catch is unavailable.

Klickitat River tribal catches from 1977 through 1987 return years averaged 830 fall chinook
ranging from a low of 219 in 1989 to a high of 1,392 in 1986 (YIN, 1990). A stock specific age
and brood year analysis for Klickitat River tribal catch is unavailable.

ADULT LIFE HISTORY

Run size. catch and escanement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the Klickitat River origin fall chinook. Six
coded wire tagged groups of tule fall chinook from Klickitat Hatchery representing 1976 through
1981 brood years revealed 64 percent of the adults were caught in salt water, 17 percent caught in
the Columbia River, and 19 percent in the Klickitat River (YIN, 1990). The Yakima Indian Nation
regulates a dipnet  fishery in the Lyle Falls reach of the Klickitat River. Columbia River sport and
commercial fisheries are not managed to ensure attainment of Klickitat Hatchery egg-take
requirements.

Strays from other hatcheries are uncommon. Klickitat Hatchery origin tule and upriver bright fall
chinook stray coded wire tag recoveries beginning with the 1978 brood through the 1988 brood are
listed in Table 5.

Time of Migration

Tule fall chinook upstream migration begins in early August with greatest abundance in the
Columbia River estuary in late August and early September. Counts of tule fall chinook at
Bonneville Dam generally peak between September 4 and September 9. Approximately 90 percent
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of the run has migrated past Bonneville Dam by September 20 (Howell et al. 1985).

Upriver bright fall chinook migration curve is more prolonged and gradual compared to tule fall
chinook passing Bonneville Dam. Adult upriver bright migration occurs through November.

Soawning  Period

Tule and upriver bright fall chinook spawning ground peak index counts are usually made during
early October and November, respectively.

SDawnine  Areas

Fall chinook spawning occurs intermittently throughout the Klickitat River downstream of the
Klickitat Hatchery at RM 42.

Ape Comnosition

Klickitat River tule fall chinook ages ranges from two-year-old jacks to five-year-old adults with
three-year-olds or four-year-olds usually the dominant age classes. Klickitat River tule fall chinook
age composition is summarized in Tables 2 and 4. The age composition percentages by brood year
for tule fall chinook returning to the Klickitat River spawning grounds and hatchery are unavailable
due to limited sampling data.

Upriver bright fall chinook ages generally ranges from two-year-old jacks to six-year-old adults.
Klickitat River upriver bright fall chinook natural spawn age composition is summarized in Table 3.
The age composition percentages by brood year for upriver bright fall chinook returning to the
Klickitat River spawning grounds and hatchery are unavailable due to limited sampling data.

Sex Ratio

No data available.

Fecundity

Klickitat River natural spawn and Klickitat Hatchery fecundity data by age and brood year is
unavailable.

JUVENLE  LIFE HISTORY

Time of Emergence

Data is unavailable.

Tie.  age and size at migration

Hatchery release information for the Klickitat River subbasin  by brood year is presented in Table 6.
Length  data of natural fall chinook smolts from the Klickitat River is unavailable. The number of
natural juvenile fall chinook salmon  that migrate from the Klickitat River is also unavailable.

WDF KLJCKITAT  17



Survival Bate

Six coded wire tagged groups of tule fall chinook were released from Klickitat Hatchery
representing the 1976 through 1981 broods. Survival of the tag groups to all fisheries and
escapement ranged from 0.058 percent to 1.063 percent while return rates to the subbasin  ranged
from 0.012 percent to 0.153 percent (YIN, 1990).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Fall chinook that return to the Klickitat River subbasin  presumably have had varied genetic makeup
reflecting the contributions of Lower River Hatchery and Bonneville Pool stocks and the recently
introduced upriver bright stock (YIN, 1990).

DISEASE

Bacteria and parasitic diseases found in the Klickitat Hatchery are listed in Table 7. (WDF Salmon
Culture, Olympia)
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Table 1 @B-l). Estimated amount of rearing and spawning habitat, by quality, of the Klickitat
River fail chinook production area.

Distance/Area Excellent  Good Fair” Poor” Unknown Total Confidence

Miles (%) 100 0 0 0 43.4

Acres (%j 100 0 0 0 315.6

’ Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.
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Table 2 (RN-l). Total age of natural spawner escapement of tule fall chinook returning to the
I&l&at River subbasin  by brood year.

Total Age

No KLickitat  River stream survey attempted in 1988 because of water turbidity.

Age composition is based on scale reading analysis except:

1980 and 1981 return years - No data was available.

1982, 1983, and 1985 return years -
was used.

Spring Creek National Fish Hatchery age composition

1984 return year - Spring Creek and Little White Salmon National Fish Hatcheries age
composition was used.
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Table 3 (RN-2). Total age of natural spawn escapement of upriver bright fall chinook returning to
the Klickitat River subbasin  by brood year.

Total Age

BroodBrood
YWYW

19741974

19751975

19761976

19771977

19781978

19791979

19801980

19811981

19821982

19831983

19841984

19851985

19861986

19871987

1988

22

00

18

33

253253

294294

44

00

2,6632,663

TotalTotal

1988 18 I I I

AdultAdult
TotalTotal

No upriver bright fall chinook surveys were made on the Klickitat River before 1989.

Age composition based on scale analysis.
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Table 4 (RH). Total returns of tule fall chinook to the Klickitat Hatchery by brood year.

Total Age

Brood
Y&U

1974

1975

1976

1977

1978

1979

1980

1981

1982

2

23

17

2

3

134

60

52

6

4

52

82

79

2

31

5

0

1

7

0

0

0

6 Total

0 162

0 71

0 39

Adult
Total

223

139

54

37

I 1988 I 0 I I I I I
1982 return - does not include 128 adults that might have been spring/summer chinook.

1984 return - does not include 6 mini-jacks considered spring chinook.

1988, 1989, and 1990 return years - No fall chinook returned to Klickitat Hatchery.

Age composition based on scale reading analysis except:

1980 and 1981 return years - No data available.

1982, 1983, and 1985 return years - age composition from Spring Creek Hatchery applied to
Klickitat Hatchery return.

1987 return year - natural spawn age composition applied to hatchery return.

WDF KLICKITAT 22



Table 5 (AE). Emigration of coded wire tagged fall chinook from the Klickitat River subbasin.

r
Hatchery/Release

Site

Klickitakatchery
( 1

Recovery site, Run Year(s) Recovery Method

Little White Salmon, 1981 Hatchery

Number
Sampled

1,497

Number
Recovered

1

Total Number
Estimated,
(PSMFC)

1

Klickitat Hatchery Sea Resources Hatchery, 1982 Hatchery --- 1 1
(tule)

Klickitat Hatchery Lyons Ferry Hatchery, 1986 Hatchery 457 1 1
(upriver bright)

Based on the following tag codes: 63- 19-47 (tule) and 63-21-57 (upriver bright).

Beginning with the 1978 brood.
I
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Table 6 (TR). Hatchery  releases  of fall  chinook  salmon into  the  Klickitat  River  subbasin  sorted by brood  year,  hatchery  and Life stage.

Brood
Year
1966
1966
1966
1966
1966
1967
1967
1968
1968
1968
1968
1969
1969
1969
1970
1970
1970

Stock Hatchery Life Release  Site CUT  Code

KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
UNKNOWN KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLICKJTAT HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
COWLJTZ  RIVER KLJCKJTAT  HATCHERY
COULJTZ  RIVER KLJCKJTAT  HATCHERY
COWLJTZ  RIVER KLJCKJTAT  HATCHERY
COWL112  RIVER KLJCKJTAT  HATCHERY
KLJCKITAT  RIVER KLJCKJTAT  HATCHERY
KALAMA  RIVER KLJCKJTAT  HATCHERY
COWLJTZ  RIVER KLJCKJTAT  HATCHERY
KLICKJTAT  RIVER KLJCKJTAT  HATCHERY
TWTLE  (GREEN  RIVER) KLJCKITAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
COWLJTZ  RIVER KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
TOLJTLE  (GREEN  RIVER) KLJCKJTAT  HATCHERY
COWLJTZ  RIVER KLJCKJTAT  HATCHERY
TOUTLE  (GREEN  RIVER) KLJCKJTAT  HATCHERY
COWLJTZ  RIVER KLJCKJTAT  HATCHERY
TDUTLE  (GREEN RIVER) KLJCKJTAT  HATCHERY
COWLJTZ RIVER KLJCKJTAT  HATCHERY
TWTLE  (GREEN  RIVER) KLJCKJTAT  HATCHERY
RJNGOLD HATCHERY KLJCKJTAT  HATCHERY
LOWER  KALAMACFALLERT KLJCKITAT HATCHERY
COULITZ RIVER KLJCKJTAT  HATCHERY
COWLJTZ  RIVER KLJCKJTAT  HATCHERY
COWLJTZ  RIVER KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
LOWER  KALAMACFALLERT KLJCKJTAT  HATCHERY
COULJTZ  RIVER KLJCKJTAT HATCHERY
COULJTZ RIVER KLJCKJTAT  HATCHERY
COWLJTZ  RIVER KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
KLJCKITAT  RIVER KLJCKITAT  HATCHERY
KLJCKJTAT  RIVER KLICKJTAT HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
COLUMBIA (N BONNEVL) KLICKJTAT HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKITAT HATCHERY
UASHDUGAL  RIVER KLJCKJTAT  HATCHERY
COLUMBIA  (N BONNEVL) KLJCKJTAT HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY

Stage
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Finer
Fin&
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&
Fingr
Fingr
Fingr
Fingr
Fingr
Snlolt
EmFry
Fingr
Fin&
PreSm
molt
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr

Release
Date  1

05/24/67
05/24/67
05/24/M
D5/24/67
05/25/67

Release
Date  2

05/24/67
05/24/67
05/24/67
05/24/67
05/25/67

Fish
/Jb.

105
105
105
105

75
121
111
97
93

5:

f&i

2:
229
186
161
116
125

zi
80
45
88

1;;
127
160
119
97
81

110:
100
83
49

6
463
168

2
73

428
83
92
92

is
251
87
87
97
97
87

Number
Released

763008
763009
763009
763009
151200
366630

1672659
459392

1065594
1040655

38700
3272967

366942
1188000
338778
151827
305784
283521
124584
604000
982416
81490

1636000
182880
496496
158978
72954

161110
79987
84779
80448

965688
134124
106700
626065
383703
44399
45000

1687721

KLICKITAT  R 30.0002
KLICKJTAT  R 30.0002
KLJCKITAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLICKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLICKJTAT  R 30.0002
KLICKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLICKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLICKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKITAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKITAT R 30.0002
KLJCKJTAT R 30.0002

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED  1
UNTAGGED
UNTAGGED
UNTAGGED
130601
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
631605
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
631663
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED

05/15/68
OS/IS/68
05/12/69
05/12/69
05/12/69
05/12/69
05/12/70
05/12/70
05/12/70

05/15/68
05/15/68
05;12;69
05/12/69
05/12/69
05/12/69
05/12/70
05/12/70
05/12/70
04/26/71
04/26/71
04/26/71
04/26/71
04/26/71
05/15/72
05/15/72

04j26;71
04/26/71
04/26/71
04/26/71
04/26/71
05/15/72
05/15/72

1970
1970
1971
1971
1971
1972
1972

OS/IS/72 05/15/72
05/23/73 05/23/73
05j23j73 05;23;73
06/25/73 06/25/73
04/10/74 04/10/74
04/15/74 04/15/74
04/15/74 04/15/74
04/17/74 04/17/74
04/17/74 04/17/74

1972
1973
1973
1973
1973
1973
1973
1973
1973
1974
1974

KLICKJTAT  R 30.0002
KLJCKJTAT  R 30.0002

05/01/74
05/07/74

OSjOlj74
05/07/74

KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLICKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLICKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKITAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLICKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLICKITAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKJTAT R 30.0002

02j28j75
01/06/75
05/26/75
06/17/75
09/24/75
05/03/76
01/22/76
03/31/76
06/01/76
06/01/76
06/01/76
02/16/77
05/23/77
06/03/77

02i2aj75
01/06/75
05/26/75
06/17/7S
09/24/75
05/03/76
01/22/76
03/31/76
06/01/76
06/01/76
06/01/76
02/16/77
05/23/77
06/03/77
06jO3;77
06/03/77
06/03/77
03/28/78
06/06/78
06/06/78
06/06/78
06/06/78
06/06/78

1974
1974
1974
1975
1975
1975
1975

51072
91140

1001176
987456
437928
472710
139694
221210
204008
255051
225000
136334

10913
819219

2330768
9952

1975
1976
1976
1976
1976
1976
1976

06/03/77
06/03/77
06;03;77
03/28/78
06/06/78
06/06/78
06/06/78
06/06/ 78
06/06/78

1977
1977
1977
1977
1977
1977



Table  6 (cont.). Hatchery  releases  of fall  chinook  salmon  into the  Klickitat  River  subbasin  sorted  by brood  year,  hatchery  and life stage.

Brood
Year
1978
1978
1978
1978
1978
1978
1979
1979
1979
1980
1980
1980
1981
1981
1982
1982
1983
1983
1984
1984
1985
1985
1985
1985
1986
1986
1986
1986
1986
1986
1986
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1989
1989
1989
1989

stock Hatchery

CASCADE(DDFW) KLJCKJTAT  HATCHERY
CASCADE  + KLICKJTAT KLICKJTAT HATCHERY
CASCADE  + KLJCKITAT KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLICKITAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
CASCADE(ODFW) KLICKJTAT HATCHERY
COLUMBIA  (N BONNEVL) KLJCKJTAT  HATCHERY
COLUMBIA  (N BDNNEVL) KLJCKJTAT  HATCHERY
COLUMBIA  (N BONNEVL) KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY

Life
Stage
Fingr
Fingr
Finer
Fingr
Fingr
Fingr

Release
Date  1
05/14/79
05121179
OS/21179

Release
Date  2

05/14/79
06/01/79
06/01/79

Fish
/lb.

114

Release  Site CUT  Code

KLICKJTAT R 30.0002
KLJCKITAT R 30.0002
KLJCKJTAT  R 30.0002

06;01/79
06/01/79
06/01/79
osf27fao
osf27fao
osf27fao
06/05/81

06/01/79
06/01/79
06/01/79
05f27fao
05f27fao
05f27fao
06/05/81
06/05/81
06/05/81
06/04/82
06/04/82
06/01/83
06/01/83
06/07/84
06/07/84
04/19/85
05/09;85
04/02/86
04flaf86
05/01/86
06/02/86
04foaf87
04foaf87
05fosf87
05fo5f87
05/06/87
06/05/87
06/05/87
03flofaa
05f27faa
05f27iaa
06f2lfaa
06i23iaa
06f23faa
03io9i89
03io9f  89
03f13i89
05flsf89
06/26/89
05;17;90
05/17/90
06/07/9D
06/07/90

Number
Released
1560146
225351

3370062
88
88

ii
80
85
85
85
78
78
78
83
83
89
89

5;
76

;5

::

1::
113

97662
12252

1670726
156148

2984879
2981693
130010

2349069
2346469
204064

3475556
426700

4437900
174500

1021300
59900
63200

1000000
1426600
1417000
358900
405000
495000
798600
995500
99200
102426
1909374
903500

16000
984000
384500

2140200
39500
83000

294000
56800

2699900
1470800

155470
2794230

79371
1183829

KLICKJTAT R 30.0002
KLICKJTAT R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKITAT  R 30.0002
KLJCKJTAT  R 30.0002
KLICKJTAT  R 30.0002
KLICKJTAT R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKITAT  R 30.0002
KLICKJTAT  R 30.0002
KLJCKITAT  R 30.0002

UNTAGGED
631949
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
631947
UNTAGGED
UNTAGGED
632008
UNTAGGED
UNTAGGED
632157
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
633315
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
630416
UNTAGGED
631459 '
UNTAGGED

Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
F ingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fin&
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr
Fingr

06/05/81
06/05/81
06/04/82
06/04/82
06/01/83
06/01/83
06107184

SPRING CREEK KLICKJTAT HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
SPRING CREEK KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
KALAHA  RIVER KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLICKITAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY

06/07/84
04il9ias

KLICKJTAT R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLICKJTAT  R 30.0002

05;09;t35
04/02/86
04ilaf86
05/01/86
06/02/86
04foaf87
04fo8/87

OREGON  - BIG CREEK KLICKJTAT HATCHERY
OREGON - BIG CREEK KLJCKJTAT  HATCHERY
OREGON  - BIG CREEK KLJCKJTAT  HATCHERY
LTL  WHITE  SALMON-NFH KLJCKJTAT  HATCHERY
WELLS  DAM KLICKJTAT HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY
WELLS DAM KLJCKJTAT  HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY
KLJCKITAT  RIVER KLJCKJTAT  HATCHERY

KLJCKJTAT  R 30.0002
KLICKJTAT  R 30.0002

osfo5f87
05/05/87 :5 KLJCKJTAT R 30.0002

KLICKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLICKJTAT R 30.0002
KLJCKJTAT R 30.0002
KLJCKITAT R 30.0002
KLJCKJTAT R 30.0002
KLICKITAT  R 30.0002
KLJCKJTAT  R 30.0002

05;06;87
06/05/87
06/05/87
03iiofaa
05f27faa
05i27f  88
06f2lfaa
06i23iaa
06f23faa
03io9f89
03fo9f89
03it3i89

66

:
657

98
98
77
77
76

PRIEST  RAPIDS KLJCKJTAT  HATCHERY
PRIEST  RAPIDS KLICKJTAT HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY
KLJCKJTAT  RIVER KLJCKJTAT  HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY
PRIEST  RAPIDS KLICKJTAT HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY

KLICKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLICKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002

428
401
401
74
66

05;15f89
06/26/89
05;17/90
05/17/90
06/07/90
06/07/90

KLICKJTAT  R 30.0002
KLJCKJTAT  R 30.0002

80

;:
74

KLJCKJTAT  R 30.0002
KLJCKJTAT  R 30.0002
KLICKJTAT  R 30.0002
KLJCKJTAT  R 30.0002

PRIEST  RAPIDS KLICKJTAT HATCHERY
PRIEST  RAPIDS KLJCKJTAT  HATCHERY
PRIEST  RAPIDS KLICKJTAT HATCHERY
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Table 7 (TD). Parasites and diseases of fall chinook at the Klickitat Hatchery.

Disease type Hatchery Specific  -Pathogen

Bacteria Klickitat Renibacterium salmoninurium  (Bacterial Kidney Disease)

Bacteria Iuickitat Yersinia ruck.eri (Enteric  Redmouth Disease)

virus . Klickitat EJBS - Erythrocytic Inclusion Body Syndrome

Klickitat Coagulated Yolk

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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KLICKITAT SUBBASIN

Coho

GEOGRAPHIC LOCATION

The Klickitat River subbasin, located on the east slope of the Cascade Range is south-central
Washington comprises 1,350 square miles in Klickitat and Yakima counties and drains into the
Columbia River at River Mile (RM) 180. The basin trends north-south toward the Columbia River
and is bounded by Mount Adams on the west, Goat Rocks to the north, and the Simcoe Mountains
on the east. The Yakima Indian Reservation comprises a large portion of the upper Klickitat River
subbasin. Klickitat Hatchery is located at RM 42.

ORIGIN

Coho are not believed to be native to the Khckitat  subbasin. The Klickitat Hatchery was completed
in 1952, with reports of 29 adults returning that same year, apparently from earlier releases (YIN).
The Columbia River Management Plan calls for 2 million late coho  smolts and 500,000 early coho
smolts from Lower Columbia River hatcheries to be released in the Klickitat River (YIN). Since the
original agreement, there have been modifications, but the total amount of coho transferred remains
the same. These plants began in 1988 in addition to the existing Klickitat Hatchery program.

Both early (Type-S) coho and late (Type-N) coho  have been released in the Klickitat River. Type-S
hatchery programs are considered to be linked to native Toutle River stock coho. Washington
stations either received Toutle stock eggs or utilized local native early run coho. Late stock coho
Type-N are informally considered synonymous with Cowl&z  River stock coho. Late stock hatchery
programs were developed utilizing Cowlitz River stock, their derivatives, or native late runs. Late
coho  used in most of the current programs are presumably a blend of all of these, although egg
transfers from Cowlitz Hatchery occur most frequently (Howell et al. 1985).

DISTRIE3UIION

Coho are not believed to be native to the Klickitat. In 1960 through 1962, obstructions were blasted
and fishways  constructed at &stile Falls (RM 64) to allow the introduction of anadromous runs to
the upper Klickitat River (YIN).

Although only limited surveys have been conducted, Washington Department of Wildlife reported
juvenile coho  in Summit Creek (YIN) and Washington Department of Fisheries has observed large
numbers of coho spawning in Dofner creek near the mouth of the Klickitat River (WDF 1981).

PRODUCTION

Since 1952, hatchery returns have fluctuated between zero and 4,283 adults.
counts peaked at 4,384 fish in 1956 (YIN).

At Lyle Falls 2, coho
Primary interest is solely hatchery production of coho.

Both early and late coho have been reared at the Klickitat Hatchery, and releases of early and late
coho  from other Lower Columbia River hatcheries has occurred. During 1986 - 90, 81 percent of
the juvenile coho  releases above Bonneville have been into the Little White Salmon and Klickitat
Rivers (TAC,  1991).

All coho  production from the Washougal Hatchery shifted to late coho  in 1985 brood year. The
production goal of the Washougal Hatchery is three million fish, with 2.5 million being transferred
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to the Klickitat (WDF,  1990). If the Washougal Hatchery is unable to reach production goals other
Lower Columbia River hatcheries such as the Cowl&z,  Toutle, or Lewis River Hatcheries
supplements the difference.

Tables 1 describes the amount of spawning and rearing habitat, by quality, available in the Klickitat
River. This data was derived from the Presence/Absence database of the Northwest Power Planning
Council, 1991.

The Northwest Power Planning Council’s estimate of smolt capacity for coho  in the Klickitat River
subbasin  is 28,000 smolts.

The Klickitat River tributary sport catch estimates between 1980 - 1988 return years averaged 506
adult coho, ranging from a low of 50 in 1980 and a high of 1,624 in 1983 based on catch records
and limited actual sampling data. However, specific age and brood year analysis for Klickitat River
sport catch is unavailable.

The commercial tribal harvest estimates of coho  in the Klickitat from 1986 through 1990 return
years averaged 7,860 adults with a low of 200 in 1987 and a peak of 23,000 in 1986. These
numbers exclude Klickitat catches accounted for in concurrent Zone 6 fisheries. (TAC,  1991).

Klickitat Hatchery return for the 1980 through 1990 return years averaged 118 adults with zero for
1981 through 1985, 1987, 1989, and 1990 and a peak of 779 adults for 1983. Specific age and
brood year analyses for the Klickitat River are unavailable.

ADULT LlFE HISTORY

Run size. catch and escanement

For 1977 through 1985, the average return of coho  to the Klickitat subbasin  was estimated at 919
fish. The run size for 1986 was 25,954 fish (YIN). Seven coded-wire tagged study groups were
looked at for harvest rates. Four of the seven were early coho  releases with ocean harvest rates of
54 percent, a Columbia River harvest rate of 28 percent, and a 19 percent escapement (YIN). For
the remaining three late coho  study groups, an ocean harvest rate of 76 percent, a Columbia River
harvest of 22 percent, and a 2 percent escapement occurred (YIN).

Ocean commercial and recreational fisheries off the Oregon coast are the primary harvesters of early
coho.  The Oregon troll fishery accounts for the highest percentage of the overall catch. Most of
the freshwater recreational harvest occurs in the Washington tributaries (Howell et al. 1985).

Based on coded-wire tagged releases of 1976 - 1978 brood late coho, most of the harvest occurs in
the Washington and Oregon ocean fisheries. Late coho have a more northerly migration pattern
than early coho (WDF,  1990). This is reflected in the catch distribution where the Washington
coastal catch comprised 40 percent of the total harvest compared to 20 percent for early coho during
1979 - 1981. Late coho also contribute significantly to the lower Columbia River commercial gill
net fishery (Howell et al. 1985).

Strays from other lower river hatcheries are not unusual. Table 4 lists Klickitat Hatchery origin
coho stray coded-wire tag recoveries beginning with the 1978 brood through to the 1988 brood.
Table 5 lists the coded-wire tags recovered within the Klickitat subbasin  which originated outside the
Klickitat subbasin.
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Harvest rates have averaged 79 percent and 85 percent for Type-S and N stocks, respectively,
between 1983 and 1987. Harvest of Type-S coho  is occasionally constrained by one or more of the
fall chinook stocks. Harvest of Type-N coho  is generally not constrained by weak stocks, with
hatchery escapement being the only management constraint (WDF,  1990). -

Time of Migration

Early coho  enter the Columbia River by mid-August and begin returning to the lower Columbia
hatcheries in early September. In the mainstem  Columbia River early coho predominate from
August to mid-September. Stock composition shifts to late coho  in late September and October.
Typically, the late coho  run begins entering freshwater in mid to late September with mid-October
considered the main migratory period in the mainstem  Columbia River (Howell et al. 1985).

Snawning  Period

For Type-S coho, both hatchery and natural spawning occurs around late October, while for Type-N
coho  spawning will extend from late November through March, with the bulk being in December
and early January (Howell et al. 1985)

SDawninEAreas

KLickitat  Hatchery and very limited tributaries.

Age comnosition

Coho return as two-year-old jacks and three-year-old adults. Specific age composition percentage
(freshwater.ocean) by brood year for coho  spawning naturally and hatchery returns are unavailable.

Sex Ratio

For the return years 1978, 1979, 1984, and 1986, the percent of adult males averaged 68.7 percent
with a low of zero percent in 1984 and a high of 78.6 percent in 1986. The percent of adult
females averaged 18.2 percent with a low of zero percent in 1984 and a high 20.5 percent in 1986.
The percent of jacks averaged 13.1 percent with a low of 7 percent in 1986 and a high of 100
percent in 1984 (Klickitat Hatchery). The percentage of females by brood year and age class for
coho  spawning naturally and hatchery returns is unavailable.

Fecundity

Klickitat River natural spawn and Klickitat Hatchery fecundity by freshwaterocean rearing and
brood year is unavailable.

JIJWNLE  LIFE HISTORY

Time of Emergence

The juvenile life history for Klickitat subbasin  coho is similar to that of other stocks in the region
with a spring emergence (WDF,  1990).
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Time. age and size at migration

Freshwater rearing generally lasts for. about 14 months.
Klickitat subbasin  by brood year is presented in Table 2.

Hatchery release information for the
Based on coded-wire tag recovery studies

by Dawley et al. (1982), arrival in the Columbia  River estuary occurs soon after hatchery release
(Howell et al. 1985). Length data of natural coho smolts from the Klickitat River is unavailable.
The number of natural juvenile coho salmon that migrate from the Klickitat River is also
unavailable.

Survival Rate

Before the acclimation pond existed at the Klickitat Hatchery, survival rates of two early coho
groups and three late coho groups ranged from 1.478 percent to 2.529 percent (YIN). The two
early coho  groups that were acclimated to the river water had survival rates at 5.837 percent and
5.876 percent (YIN).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Klickitat Hatchery are listed in Table 3. (WDF Salmon
Culture, Olympia).
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Table 1 @B-l). Estimated amount of rearing- and spawning habitat, by quality, of Klickitat River
coho  production area.

Distance/Area Excellent G o o d  Fair” Poor”. Unknown Total Confidence

Miles (%) 20 38 31 11 34.3

Acres (%) 7 33 19 41 346.2

a Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.
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Table  2 (TR). Hatchery  releases  of coho salmon into  the  Klickitat  River  subbasin  sorted  by brood  year,  hatchery  and life  stage.

Brood
Year
1965
1965
1965
1965
1965
1966
1966
1967
1967
1968
1969
1970
1970
1970
1970
1970
1970
1971
1971
1971
1971
1971
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1973
1973
1973
1973
1973
1973
1974
1974
1974
1974
1974
1974
1974
1974
1974
1975
1973
1975
1975

Stock Hatchery

KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
COLUMBIA  R - TYPE-S
COLUMBIA  R - TYPE-S
COLUMBIA  R - TYPE-S
COWLITZ  TYPE-N  STOCK
COLUMBIA  R - TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
KLICKITAT  R TYPE-S
COWLITZ  TYPE-N  STOCK
KLICKITAT  R TYPE-S
ELOCHOMAN  R TYPE-S
COULITZ TYPE-N  STOCK
COWLITZ  TYPE-N  STOCK
ELOCHOMAN  R TYPE-S
COULITZ TYPE-N  STOCK
TOUTLE  (GREEN) TYP-S
COWLITZ  TYPE-N  STOCK
TOUTLE  (GREEN) TYP-S
TOUTLE  (GREEN) TYP-S
TOUTLE  (GREEN1  TYP-S
COWLITZ  TYPE-N  STOCK
COULITZ TYPE-N  STOCK
ELOCHOMAN  R TYPE-S
TOUTLE  RIVER TYPE-S
TOUTLE  RIVER TYPE-S
TOUTLE  RIVER TYPE-S
TOUTLE  RIVER TYPE-S
KLICKITAT  R TYPE-S
COULITZ  TYPE-N STOCK
COULITZ TYPE-N  STOCK
COULITZ TYPE-N STOCK
COWLITZ  RIVER TYPE-S
COWLITZ  TYPE-N  STOCK
COWLITZ  TYPE-N STOCK
CDULITZ  TYPE-N STOCK
COWLITZ  TYPE-N STOCK
COWLITZ  TYPE-N  STOCK
COWLITZ  TYPE-N  STOCK
TOUTLE  (GREEN) TYP-S
TDUTLE  (GREEN)  TYP-S
WASHOUGAL  R TYPE-S
COWLITZ  TYPE-N  STOCK

Life
Stage
Finer

Release
Date  1

01/01/67
01/01/67
01/01/67
01/01/67
01/01/67

Release
Date  2

01/01/67
01/01/67
01/01/67
01/01/67
01/01/67

Fish
/lb.

Number
Released

Release  Site

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY

Fin&
Fingr
Fingr
Fingr
smo1t
smott
smo1t
smott
smott
smo1t
Fingr
Fingr
Fingr
smo1t
Smolt
smo1t
Fingr
Fingr
Fingr
Fingr
smo1t
Fingr
Finer
smoit
Smolt
smott
smo1t
smo1t
smo1t
Smolt
Smolt
smott
Smolt
smo1t
smo1t
Fingr
Fingr
Fingr
Fingr
Smolt
Smolt
EmFry
EmFry
smo1t
smo1t
Smolt
Smolt
smott
smott
Smolt
Smolt
Smolt
Smelt
Smol t

31
29
29

543229 KLICKITAT  R 30.0002
543229 KLICKITAT  R 30.0002
114181 KLICKITAT  R 30.0002
29820 KLICKITAT  R 30.0002

260544 KLICKITAT  R 30.0002

CUT  Code

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
151505
151506
151507
151508
151510
151511
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
130515
UNTAGGED
UNTAGGED
130514
UNTAGGED
UNTAGGED
131404
UNTAGGED
UNTAGGED
131405

04;22/68 04/22/68
04/22/68 04/22/68

16

1:
16

82908
799092

1204995
104000

KLICKITAT  R 30.0002
KLICKITAT  R 30.0002

03;19;69
04/02/69
04/07/70
03/29/71
06/23/71
06/24/71
06/25/71
04/04/72
04/04/72
04/04/72
07/11/72
07/U/72
07/11/72
07/12/72

03;19;69
04/02/69
04/07/70
03/29/71
06/23/71
06/24/71
06/25/71

KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002

16

24
43
43

654176
1445878

116100
116100
75250

04104j72 17 252025
04/04/72 14 502656
04jo4j72
07/11/72
07/11/72
07/11/72
07/12/72

14

::
36
36

653954
54000
108000
162000
172800

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY

04/03/73 04/03/73
06/21/73 06/21/73 5:

59
18

870660 KLICKITAT  R 30.0002
42480 KLICKITAT  R 30.0002

06;21;73
04109174
04/09/74
04/09/74
04/30/74
04/30/74
04/30/74
04/30/74
04/30/74
04/30/74
05/03/74
05/03/74
05/03/74
06/25/74

06i2li73
04/09/74
04/09/74
04/09/74
04/30/74
04/30/74
04/30/74

176100 KLICKITAT  R -WF (30)
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002

18

:5
13
16
13
9

14
16

:t
E
70

:t
15

1463
1463

119138
46805
30856
30904
31642
29541
20633
21012
60700

123786
46850
56000
63000
73500
97008

229782
614243
101048
109964

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY

04/30/74
04/30/74
04j3oj74
05/03/74
05/03/74
05/03/74
06/25/74

06/26/74 06/26/74
06/26/74 06/26/74
12 j27j74 12/27/74
04/08/75 04/08/75
04/14/75 04/14/75
02/28/75 02/28/75
02/28/75 02/28/75

KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
LITTLE KLICKITAT  RIV
OUTLET  CR (30.0308)

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY

04 j15176 04/15/76 16 365443 KLICKITAT  R 30.0002
04/20/76 04/20/76 20 92424 KLICKITAT  R 30.0002
04;2Oj76 04j2Oj76
04/20/76 04/20/76
05/03/76 05/03/76
05/03/76 05/03/76
05/03/76 05/03/76
04/06/77 04/30/77
04/06/77 04/30/77
04/06/77 04/06/77
04/30/77 04/30/77

20
20
19

1;
13
13

38193 KLICKITAT  R 30.0002
26395 KLICKITAT  R 30.0002
92850 KLICKITAT  R 30.0002

542300 KLICKITAT  R 30.0002
528000 KLICKITAT  R 30.0002
60513

284478
258141
61013

KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002
KLICKITAT  R 30.0002

14
16



Table  2. Hatchery  releases  of coho  salmon into  the  Klickitat  River  subbasin  sorted by brood year,  hatchery  and life stage - CONTINUED.

Brood
Year
1975
1975
1975
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1977
1977
1977
1977
1977
1977
1978
1979
1979
1979
1980
1980
1980
1981
1982
1982
1983
1983
1983
1983
1984
1984
1984
1984
1984
1984
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985

stock Hatchery Release
Date  1

Release
Date  2

Fish
/lb.

Number
Released

Release  Site CUT  Code

COWLITZ  TYPE-N STOCK
COULlTZ TYPE-N STOCK
UASHWGAL  R TYPE-S
COULlTZ  TYPE-N STOCK
COULITZ TYPE-N STOCK
KLICKITAT  R TYPE-S
KLICKITAT RIV TYPE-N
KLICKITAT R TYPE-S
COULITZ TYPE-N STOCK
TOUTLE  (GREEN) TYP-S
TOUTLE  (GREEN) TYP-S
KALAMA  RIVER TYPE-S
COWLITZ  TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ  TYPE-N STOCK
KLICKITAT R TYPE-S
COWLITZ TYPE-N STOCK
COWLITZ  TYPE-N STOCK
COWLITZ  TYPE-N STOCK
COULITZ TYPE-N STOCK
COWLITZ  TYPE-N STOCK
COWLITZ TYPE-N STOCK
KLICKITAT R TYPE-S
KLICKITAT  R TYPE-S
COULITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COULITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COLUMBIA  R - TYPE-S
TOUTLE  R TYPE-S
TOUTLE  R TYPE-S
TOUTLE R TYPE-S
TOUTLE  R TYPE-S
COLUMBIA R - TYPE-S
COLUMBIA R - TYPE-S
COWLITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
COULITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ  TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COLUMBIA R - TYPE-S
COULITZ TYPE-N STOCK
COWLITZ TYPE-N STOCK
COWLITZ  TYPE-N  STOCK
COWLITZ TYPE-N STOCK

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLlCKlTAf  HATCHERY

Life
Stage
molt
molt
smott

04/30/77
04/30/77

30.0002
30.0002

KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLlCKlTAT HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT HATCHERY

KLICKITAT  HATCHERY Fingr
KLICKITAT  HATCHERY Fingr

Fin&
Fingr
Fingr
Fingr
smott
snw1t
molt
smott
smo1t
molt
EmFry
molt
smott
molt
smo1t
smo1t
molt
EmFry
EmFry
Smelt
EmFry
Smolt
molt
molt
Smolt
Smolt
Smelt
smo1t
Smolt
molt
Fingr
Fingr

04/30/77
04/30/77
04/30/77
03/23/77
03/23/77
04/12/77
04/12/77
04/12/77
12/02/77

04;30;77
03/23/77
03/23/77
04/12/77
04/12/77
04/12/77
12/02/77
04/28/78
04/28/78
04/28/78
05/04/78
05/04/70
05/04/78
01/12/7a
04/16/79
04/20/79
05/14/79
05/14/?9
05/14/79

608626
607394
26337
73381

12
945
945
121
116
114
39

76240
24442
5784
6291

415455

KLICKITAT  R
KLICKlTAT  R
KLICKITAT  R
CUNNINGHAM  Cl
KLICKITAT  R

30.0002
R 300480
30.0002
30.0002
30.0002

04;28/78 13 57782
04/28/78 13 821036
04jZBj7a
05/04/78
05/04/78
05/04/78
01/12/78

13
13

986

820862
59752

300073

30.0002
30.0002
30.0002
30.0002

04;16/79 18
04/20/79 18

30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002

KLICKITAT HATCHERY
KLICKITAT  HATCHERY
KLICKITAT HATCHERY
KLICKITAT  HATCHERY
KLICKITAT HATCHERY
KLICKITAT  HATCHERY
KLICKITAT HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
KLICKITAT  HATCHERY
WASHOUGAL  HATCHERY
WASHOUGAL  HATCHERY
WASHOUGAL HATCHERY
UASHOUCAL  HATCHERY
WASHOUGAL  HATCHERY

05;14j79
05/14/79
05/14/79
04/30/80
01/11/80

04/30/80
01/11/80
01/22/80
04/30/81

299593
7896

382614
382002
59993

556675
556254

KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLlCKlTAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT R
KLICKITAT R
KLICKITAT R

01;22/80
04/30/81

30.0002
30.0002
30.0002
30.0002
30.0002

1366561 KLICKlTAT R
24286 KLICKITAT R

14
14
14

10::
1008

16
1463

14

::
19

40246
1018727
315249
277939
Ii75748
1447153
540000
799300
22461

30.0002
30.0002
30.0002
30.0002

19
12
12
12

559284
22462

30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002

Smelt
Smolt
Smolt
smo1t
molt
molt
sllKJ1t
smo1t
snD1t
Smelt
molt
smo1t
smo1t
molt
molt
molt
Smolt
Smolt

Olj3Oj81 01;30;81
03/15/82 03/15/82
04/15/a;! 04/15/82
05/16/83 05/16/83
04/24/84 04/24/84
04f24fa4 D4/24/84
04fzva5 06/13/85
04/21/85 06/13/85
04/2va5 06/13/85
04/21/85 06/13/85
03/isfa5 03/U/85
05/08/85 05/08/85
04/14/86 06/09/86
04/14/86 06/09/86
04/14/86 06/09/86
04/ 14/86
04?14;87

06/09/86
06jlOj87

04/14/87 06/10/87
04/14/87 06/10/87
04f14fa7 06/10/87
04/14/87 04/14/87
04/28/87 04/28/87
05/12/87 05/12/87
05/26/87 05;26;87
06/10/87 06/10/87
04/17/87 04/17/87
04/17/87 04/17/87
04/17/87 04f17fa7
04/17/87 04/17/87
04/17/87 04/17/87

4::
124
17
17

:5
16
16
16

559281
1002200
349700
19752

538957
19751

538964
25910

588904

30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002

16
16
16
16

KLICKITAT R
KLICKITAT R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT R
KLICKITAT  R
KLICKITAT R
KLICKITAT R
KLICKITAT R
KLICKITAT  R
KLICKtTAT R
KLICKITAT R
KLICKITAT R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R

30.0002
30.0002
30.0002

:6’
20

25399
577238

9200
19700
63800
38600
34800
53758
42187
48006
48333
55000

30.0002
30.0002
30.0002
30.0002

20
20
20
20

KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R

30.0002
30.0002
30.0002
30.0002
30.0002

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
631652
UNTAGGED
UNTAGGED
631653
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
631751
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
6 3 3 0 3 0
UNTAGGED
633031
UNTAGGED
UNTAGGED
UNTAGGED
633513
UNTAGGED
633514
UNTAGGED
633649
UNTAGGED
633650
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED



Table  2. Hatchery  releases  of coho  salmon into  the Klickitat  River  subbasin  sorted  by brood  year,  hatchery  and life stage  - CONTINUED.

Brood
Year
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985

Hatchery Release  Site CUT  Code

1985
1985
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988

COLUMBIA  R - TYPE-S WASHOUGAL  HATCHERY
COULITZ TYPE-N STOCK WASHOUGAL  HATCHERY
COWLITZ  TYPE-N STOCK WASHOLIGAL  HATCHERY
COWLITZ  TYPE-N  STOCK WASHOUGAL  HATCHERY
COLUMBIA  R - TYPE-S WASHOUGAL  HATCHERY
COULITZ TYPE-N  STOCK WASHOLJGAL  HATCHERY
CONLITZ  TYPE-N STOCK UASHOUGAL  HATCHERY
COLUMBIA  R - TYPE-S WASHOLIGAL  HATCHERY
COWLITZ  TYPE-N STOCK UASHOUGAL  HATCHERY
COLUMBIA  R - TYPE-S WASHWGAL  HATCHERY
COWLITZ  TYPE-N STOCK WASHOUGAL  HATCHERY
COULITZ TYPE-N STOCK WASHOUGAL  HATCHERY
COWLITZ  TYPE-N STOCK WASHWGAL  HATCHERY
COWLITZ  TYPE-N STOCK WASHUJGAL  HATCHERY
COWLITZ  TYPE-N STOCK WASHOUGAL  HATCHERY
COWLITZ  TYPE-N STOCK WASHOUGAL  HATCHERY
COLlJHBlA  R - TYPE-S WASHOLIGAL  HATCHERY
COLUNBIA  R - TYPE-S WASHCNJGAL  HATCHERY
COLUMBIA  R - TYPE-S WASHOUGAL  HATCHERY
COLUMBIA  R - TYPE-S KLICKITAT  HATCHERY
COWLITZ  TYPE-N STOCK KLlCKITAf  HATCHERY
COWLITZ  TYPE-N STOCK KLICKITAT  HATCHERY
COWLITZ  TYPE-N STOCK KLICKITAT  HATCHERY
COULITZ TYPE-N STOCK KLICKITAT  HATCHERY
COULITZ TYPE-N STOCK KLlCKlTAT  HATCHERY
COWLITZ  TYPE-N STOCK KLICKITAT  HATCHERY
COWLlTZ  TYPE-N STOCK KLICKlTAT  HATCHERY
COULlTZ TYPE-N STOCK KLICKITAT  HATCHERY
COWLITZ  TYPE-N STOCK WASHOUGAL  HATCHERY
COULITZ TYPE-N STOCK KLICKlTAT  HATCHERY
COWLITZ  TYPE-N STOCK KLICKITAT  HATCHERY
COWLITZ  TYPE-N STOCK KLICKITAT  HATCHERY
COWLlTZ  TYPE-N STOCK KLICKITAT  HATCHERY
COWLITZ  TYPE-N STOCK KLICKITAT  HATCHERY
COWLITZ  TYPE-N STOCK WASHOUGAL  HATCHERY
COWLITZ  TYPE-N STOCK WASHOUGAL  HATCHERY
COULITZ TYPE-N  STOCK KLICKITAT  HATCHERY
COULITZ TYPE-N STOCK KLICKITAT  HATCHERY
COULlTZ TYPE-N  STOCK KLICKITAT  HATCHERY
COWLITZ  TYPE-N STOCK KLICKITAT  HATCHERY
COULITZ TYPE-N  STOCK WASHOUGAL  HATCHERY
COULITZ TYPE-N STOCK WASHOUGAL  HATCHERY
COULITZ TYPE-N  STOCK WASHOUGAL  HATCHERY
COWLITZ  TYPE-N  STOCK UASHOUGAL  HATCHERY

Release
Date  1

04/17/87
04/17/87
04/17/87

Life
Stage
Smelt
smott
smott
smott
smott
smo1t
smo1t
smott
snwtt
smo1t
smott
sIwJ1t
smott
smo1t
smott
smott
smott
Smelt
smott
Fingr
slno1t
smott
molt
snKJ1t
Smelt
molt
smott
smo1t
smott
Smelt
smott
Smelt
smott
smott
smott
molt
Fingr
Fingr
smo1t
smott
smo1t
smott
Smelt
molt

Release
Date  2

04/17/87
04/17/87
04/17/87
04/17/87
04/17/87
04/17/87
04/17/87
04/17/87
04/17/87
04117187

30.0002

04/V/87
04117187

04jlfj87
04/17/87
04/17/87
04/17/87
04/17/87
04/17/87
04/17/87
04/17f87
04/17/87
04/17/87
04/17/87
04/17/87
04fl7/87
04fl7f87
04/17/87
04/17/87
02/24/87
04/14188
04128188
05/12/88
05/26/88
06/09/88
06124188
06/30/88
07/01/88
04/14/88
04/30/89
osil4/89
05mi89
06115189
06;30;89
04103/89
04/03/89
03izoi89
05124189
04/21/90
04/21/90
04/03/90
04/03/90
04/03/90
04/03/90

Fish
/lb.

20
20
20
20
20
20
20
20
20
20

30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002

04;1?/87
04/17/87
04/17187
04/17187
04/17/87
04/17/87
04fl7f87
OZf24187
04114/88
04/28/88
05/12/88
05/26188
06/09/88
06/24/88
06/30188
07/01/88
04/14/88
04/30/89
05/14/89
05/15/89
06115189
06;30;89
04103189
04/03/89
03/20/89
05124189
06;02/90
06/02/90

20
20

:"o
20

KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R
KLICKITAT  R

30.0002
30.0002

20
20
20
20

30.0002
30.0002
30.0002
30.0002
30.0002

574

:::
17
15

Number
Released

61173
66190
74049
75834
84345
84836
88302
94358
101167
112522
132672
137109
138854
152001
157084
159084
169061
174715
176940
194500
51606
188513
442955
276859
97246
107959

1163
154600

2478200
282849
231104
400425
138441
156881
957200
1447800
293900
258300
45114

1490923
30711

1279585
31120

1296584

30.0002
30.0002
30.0002
30.0002

::

30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002

19
20

3%
280

30.0002
30.0002
30.0002
30.0002

04;03;90
04/03/90
04/03/90
04/03/90

20
20
20

::
20

30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002
30.0002

UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
UNTAGGED
631137
UNTAGGED
631161
UNTAGGED
631162
UNTAGGED  ,



Table 3 (TD). Parasites and diseases of coho  .at the Klickitat Hatchery.

II Disease type I Hatchery I Specific Pathogen.

B a c t e r i a Klickitat

Bacteria Klickitat

virus Klickitat

Renibacterium sahnoninarium  (Bacterial Kidney
Disease)

Cytophaga psychrophila (Cold Water Disease)

EIEIS - Hrythrocytic Inclusion Body Syndrome

1 I Klickitat I Coagulated Yolk

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease
outbreak.
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KLICKITAT~RIVER SUBBASIN

Naturally Produced Summer Steelhead

GEOGRAPHIC LOCATION

The Klickitat River originates on the east slope of the Cascade Mountains in south central
Washington. Starting at an elevation of 4,400 feet the river runs south for 95.7 miles, joining the
Columbia River at the Bonneville Pool river mile (RM) 180.4. The Klickitat basin is bound by
Mount Adams on the west, the Simcoe Mountains on the east and Goat Rocks to the north.
Topography within the basin ranges from rugged mountains in the northern section, to rolling hills
and plateaus in the southern section. The entire watershed encompasses 1,350 miles.

ORIGIN

The wild summer steelhead stock in the Klickitat River is native, although interbreeding with
introduced Skamania  hatchery stock has likely occurred.

DISTRIBUTION

Table 1 lists rearing and spawning habitat, by quality, for Klickitat River summer steelhead based
on estimates from the Northwest Power Planning  Council. The Northwest Power Planning Council
habitat estimates depend on subjective habitat quality ratings, which are based on limited
observations. Washington Department of Wildlife developed a Smolt Density Model which predicts
a smolt carrying capacity of 121,871 total smolts.

Distribution of summer steelhead occurs throughout the mainstem  Klickitat River and in major
tributaries including; Little Klickitat River, Mill Creek, White Creek, Trout Creek, Summit Creek
and Diamond Fork. The Klickitat River contains two obstacles to fish migration, Lyle Falls (RM
2.2) and Castile Falls (RM 64.2). In 1952, rocks were cleared and a fishway  constructed on Lyle
Falls resulting in improved access to the river upstream. Increasing fish passage above Castile
Falls, which actually consisted of a series of eleven consecutive falls, proved much more diicult.
The original plan was to increase fish passage by by-passing all eleven falls with a single tunnel
3,200 feet long. In 1960 construction began but due to unforeseen difficulties, construction of the
single tunnel was abandoned and a new system consisting of two tunnels with a fishway  between
tunnels was built and operational in 1962. At this time, even with the tunnel fishway,  aerial surveys
conducted in the spring of 1988 showed no steelhead spawning redds  above Castile falls leading
biologists to suggest that Castile Falls is still a serious barrier to summer steelhead. Barriers to
steelhead also exist in several of the tributaries which contain falls and cascades near their mouths
which impede or prevent fish passage. The Little Klickitat River and the West Fork may be the
most significant of tributaries with barriers to steelhead passage.

PRODUCTION

Production Facilities

The Klickitat Hatchery, which produces chinook and coho  salmon, is located on the Klickitat River
at river mile 42.4. No steelhead rearing facility exists on the Klickitat River.
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Production Summarv

No data are available on natural smolt production. Natural production continues in both the
mainstem  Klickitat and parts of most tributaries. Smolt production in the upper portion of both the
river and most tributaries is believed to be reduced due to clogged streams and misplaced culverts
from logging activities and/or livestock grazing.

ADULT LIFE HISTORY

Run size and EscaDement

Data are limited on wild run size and escapement. Estimates of escapement from 1980 through
1985, based on redd surveys and harvest sampling, showed an average escapement of 2,712
steelhead (wild and hatchery; Table 2). Based on age data from 1979 and 1981, approximately one-
third of the run is considered wild origin while the remaining two-thirds are hatchery returns.

Time of mimtion

Adult time of entry for wild summer steelhead is generally from April through December, peaking
July through October.

Harvest

Ocean harvest of Klickitat River steelhead is unknown.

The Columbia River supports treaty and sport fisheries which harvest large numbers of steelhead
and although the exact number of Klickitat steelhead caught is unknown, some Klickitat River fish
are likely part of the Columbia River harvest.

Tribal and sport fishing account for the majority of fish harvested from the Klickitat River. Based
on treaty fishing rights, harvest of Klickitat River summer steelhead is divided so that neither the
tribal catch or recreational catch shall exceed 50 percent of the aggregate harvestable steelhead.
Tribal fishing is concentrated in the lower river, with a dip net fishery at Lyle Falls. Tribal harvest
for the period 1977 through 1987 averaged 1,974 fish per year.

Sport fishing is closed in the lower river between river mile 1.5 and river mile 2.2 but remains open
throughout the mainstem  Klickitat and its tributaries. Sport harvest for the period 1980 through
1990 averaged 1,629 fish based on permit-card harvest estimates (Table 2). Wild fish release
regulations currently allow only hatchery steelhead to be legally retained by sport anglers while wild
steelhead must be released to help increase escapements of native fish.

Soawning  oeriod

Wild summer steelhead spawning occurs from January through March.

SDawnim area

Wild steelhead  spawn throughout the Klickitat River and in the lower reaches of many tributaries.
Helicopter surveys of spawning areas, which began in the spring of 1988, showed the majority of
redds (97) downstream of the Klickitat Salmon Hatchery although counting was difficult upstream of
the hatchery as the river flows through a deep canyon between the hatchery and Castile Falls.
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Fecundity

No data are available for Klickitat steelhead.

Age comnosition

Age composition for 440 sport caught fish (wild and hatchery) between 1979 through 1981 showed
32 percent or 151 fish of the sampled catch was of wild origin. Further breakdown of this
subsample of wild fish showed 14 percent were l-ocean fish, 78 percent were 2-ocean fish, 5
percent were 3-ocean fish and 3 percent were repeat spawners ranging from age 3 through 6-ocean
fish (Table 4).

Based on the subsample listed above wild steelhead mean fork lengths were l-ocean fish at 60 cm,
2-ocean fish at 73 cm, 3-ocean fish at 80 cm and repeat spawners at 77 cm (Table 6).

Sex ratio

Data obtained on summer steelhead sampled from 440 sport caught steelhead showed natural
fish with 55 percent females, while females comprised 64 percent of the hatchery fish. Table 5 also
presents sex ratio from a limited sample of native fish for the years 1980 and 1981.

Survival rate

No data on steelhead smolt to adult survival.

JUVENEE LIFE HISTORY

No data on egg to smolt survival.

Emergence

No data are available on Klickitat steelhead.

Juvenile rearing

Juvenile rearing for the majority of wild smolts lasts approximately two years prior to ocean
emigration. Based on the 15 1 natural steelhead sampled 1979-1981, 94 percent showed freshwater
residence of two years and 6 percent for three years before outmigration.

Wild steelhead smolts emigrate in April and May, peaking in early May, at the size of 160 mm.
Table 4 presents data collected from 1990 smolt sampling on tributaries of the Klickitat River.

Hatcherv  releases

Washington Department of WildLife  has planted summer steelhead smolts in the Klickitat River
annually since 1960. Skamania Hatchery, located on the Washougal River, is the main source for
smolts planted in the Klickitat River. The Skamania stock was developed in the late 1950’s from a
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combination of wild Washougal River and wild Klickitat River summer steelhead. Table 8 outlines
hatchery releases into the Klickitat River from 1981 through 1990.

Data collected on hatchery fish from a 440 fish sample showed 68 percent or 299 fish of hatchery
origin. Age composition for hatchery fish was 4 percent were one-ocean fish, 93 percent were two-
ocean fish, 2 percent were three-ocean fish and 1 percent were 4+ age or repeat spawners. The
four age groups had mean fork lengths of 62 cm, 72 cm, 90 cm and 79 cm, respectively.

straying

No data are available on Klickitat steelhead.

BIOCHEMICAL-GENETIC CHAIUCTERISTICS

No data are available on Klickitat River steelhead.

DISEASES

Disease history for hatchery smolts planted in the Klickitat River is presented in Table 9.

REFERENCES

The references for this section appear at the end of the following steelhead section.
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Table 1 (B-1).  Estimated* amount of rearing-and spawning habitat, by quality, of Klickitat River
subbasin  summer steelhead.

Excellent G o o d  Fai? POOP Unknown Total - Confidence

Miles 11.0% 47.4% 39.1% 2.5% 147.2 Unknown

Acres 8.6% 30.9% 56.3% 4.2% 1241.0 Unknown

*Northwest Power Planning Council estimates based on limited observations.

BRatingi$  ?d?ation caused by
oor habitat may reflect natural physical features such as waterfall barriers, as

man.

Source: Presence/absence database, NPPC, 1991.

Table 2 (RR-a). Returns (sport catch and escapement) of summer steelhead to the Klickitat River
subbasin.

1982 2,319 1,537

1983 1,335 883

1984 3.049 1.980

I 1985 1,364 886

1986 1,480

1987 1,514

1988 1,718

1989 833

*Escapement based on redd surveys.

BCatch  within subbasin  only.

Total represents sport catch and escapement.

Adult Total’

3,721

9,944

3,856

2,218

5.029

2,250

Unknown

Unknown

Unknown

Unknown

Source: 1991 All Species Review, Columbia River Fish Management Plan.
Sport catch estimated by angler returned permit-cards.
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Table 3 (SL-a). Lengths of wild/natural summer steelhead smolts from the Klickitat River
subbasin.

*Trap locations are all tributaries to the Klickitat River.

BSmolts  collected from electrofishing Sampling, June-August 1990.

Source: Bill Sharp, Yakima Indian Nation, December 1991.
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Table 4 (AC-a). Age composition percentage (freshwater.ocean), by return year, for adult wild summer steelhead originating in the
Klickitat River subbasin.

Age composition (%)*

Return Year NB 2.1 2.lsl 2. lslsl 2.2 2.2sl 2.2~1~1 2.3 3.1 3.2

1979 46 21.7 2.2 2.2 65.2 2.2 2.2 4.3

1980 79 8.9 81.0 1.3 2.5 1.3 5.1
1981 26 3.8 65.4 23.1 7.7

*Age data based on scale analysis.
BFish sampled from Klickitat River sport catch.

Source: Charles Morrill, Washington Department of Wildlife 1980-81 and 1981-82
Columbia River Tag Recovery.

Table 5 (AS-a). Percent females by return year and age class* for wild summer steelhead originating in the Klickitat River subbasin.

% Females

Return NB 2.1 2. Is1
Year
1979 22 16.2

1980 45 6.3

1981 16 3.8

*Age determined by scale analysis.
BFish  collected from Klickitat River.

2. lslsl 2.2 2.2sl 2.2~1~1 2.3 3.1 3.2 Total %
Female

27.9 2,3 2.3 2.3 51.1

45.5 1.2 1.2 2.4 56.9

42.3 11.5 3.8 61.5

Source: Stock Assessment of Columbia River Salmonids, Vol. II. 1985.
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Table 6 (AL-a). Mean fork length and age class (freshwater.ocean) for summer steelhead originating in the Klickitat River subbasin.

Mean Fork Length (cm)

Return N 1.2 2.1 2.lsl 2,lslsl 2.2 2.2sl 2.2~1~1 2.3 3.1 3.2
‘Year
,1979 46* 63.0 76.0 84.0 75.0 71.0 82.0 51.0

1980 79* 60.0 72.0 73.0 81.0 53.0 66.6

1981 26* 65.0 72.0 79.0 74.0

1991 2oB 70.3 58.0 74.1 82.6 64.0 68.0

*Sample  comprised of wild fish only. Fish sampled from sport catch.
BSample  combination of wild and hatchery fish. Fish captured by boat angling.

Age determined by scale analysis.

Source: Charles Morrill Washington Department of Wildlife 1980-81 and 1981-82 Columbia River Tag Recovery.
Bill Sharp, Yakima Indian Nation, Boat Angler Sampling, 1990-91.
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Table 7 (TR). Hatchery releases of summer steelhead into the Klickitat River by brood year and, if marked, the coded wire tag codes.

Release
Date

04/19/83

04/20/83

04/20/83

04/20/83

04/25/83

04125183

04127183

04127183

04127183

05/02/83

05/03/83

04/22/82

Fish I Number Release Site WT Codes/
lb. Released Fin Clip

6.0 4,860 Klickitat R

6.0 1 4,980 1 Klickitat R (

6.0 5,070
I

Klickitat R

6.0 4,860
I

Klickitat R
I

6.0
I

5,070
I

Klickitat R
I

6.0 5,130
I

Klickitat R
I

6.0 5,010
I

Klickitat R
I

6.0 1 5,040 1 Klickitat R I

6.0 2,910 Klickitat R

6.0 5,280 Klickitat R

6.0 5,280 Klickitat R

7.0 5,740 Klickitat R
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Table 7 (cont.). Hatchery releases of summer steelhead into the Klickitat River by brood year and, if marked, the coded wire tag codes.

1 Stock Hatchery

1 Washougal R Naches

~ Washougal R Naches

Life
Stage

Smolt

Smolt

Release Fish I
Date lb.

04/23/82 7.0

04126182 7.0

Number
Released

7,035

Brood
Year
1981

5,7051981

5,9501981 Washougal R
I

Naches ) Smolt 1 04/27/82 1 7.0

6,5801981 Washougal R
I

Naches 1 Smolt I 04/27/82 I 7.0 Klickitat R

Klickitat R

Klickitat R A D

5,6351981 Washougal R I Naches I Smolt 1 04/28/82 1 7.0

7,6801981 Washougal R I Vancouver 1 Smolt I 04/18/83 ) 4.8

7,6321981 Washougal R
I

Vancouver 1 Smolt 1 04/18/83 ) 4.8 Klickitat R AD

Klickitat R AD

Klickitat R AD

7,0401981 Washougal R
I

Vancouver
I

Smolt
I

04/19/82 5.5
I

6,875
I

1981 Washougal R Vancouver 1 Smolt 1 04/19/82 I 5.5

I 6,8751981 Washougal R I Vancouver I Smolt 1 04/20/82 1 5.5

~
6,9301981 Washougal R Vancouver 1 Smelt 1 04/20/82 I 5.5

1 7,0951981 Washougal R Vancouver 1 Smolt 1 04/21/82 I 5.5 Klickitat R AD
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Table 7 (cont.). Hatchery releases of summer steelhead into the Klickitat River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Release Fish I Number Release Site WT Codes/
Year Stage Date lb. Released Fin Clip
1981 Washougal R Vancouver Smolt 04125183 5.2 5,460 Klickitat R

1981 Washougal R Vancouver Smolt 04125183 4.8 5,040 Klickitat R AD

1981 Washougal R Vancouver Smolt 04126182 5.3 8,003 Klickitat R AD

1981 Washougal R Vancouver Smoh 04127182 5.3 8,056 Klickitat R AD

1981 Washougal R Vancouver Smolt 04/28/82 5.3 3,233 Klickitat R AD,

1981 Washougal R - Naches Smolt 05/03/82 7.0 6,405 Klickitat R AD
WFINF

1981 Washougal R - Naches Smolt 05/04/82 7.0 6,685 Unknown
WFINF

1983 Columbia Naches Smolt 04/09/84 6.0 5,280 Klickitat R
McNary-Upper

1983 Columbia Naches Smolt 04117184 6.0 6,120 Klickitat R AD
McNary-Upper

1983 Columbia Naches Smolt 04/18/84 6.0 5,460 Klickitat R AD
McNary-Upper

1983 Columbia Naches Smolt 04118184 6.0 6,060 Klickitat R AD
McNary-Upper

1983 Columbia Naches Smolt 04/18/84 6.0 5,490 Klickitat R
McNary-Upper
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Table 7 (cont.). Hatchery releases of summer steelhead into the Klickitat River by brood year and, if marked, the coded wire tag codes.

Brood

1983

Stock

Columbia
McNary-Upper

Hatchery

Naches

Life Release Fish I Number
Stage Date lb. Released

Smolt 04119184 6.0 6,060

1983 Columbia
McNary-Upper

Naches Smolt 04/19/84 6.0 5,280

1983 Columbia
McNary-Upper

Naches Smelt 04/19/84 6.0 6,300

1983 Columbia
McNary-Upper

Naches Smelt 04/23/84 6.0 5,520

1983 Washougal R - Skamania Smolt 04118184 6.7 7,893
WFINF

1983 Washougal R -
WF/NF

Skamania Smolt 04/18/84 6.7 7,672

1983 Washougal R -
WFINF

Skamania Smolt 04119184 6.2 7,068

1983 Washougal R -
WFINF

Skamania Smolt 04119184 5.8 6,641

1983 Washougal R - Skamania Smolt 04/20/84 5.6 6,406
WFINF

1983 Washougal R - Skamania Smolt 04120184 5.6 6,440
WF/NF

1983 Washougal R - Skamania Smelt 04/23/84 5.7 6,646
WFINF

1983 Washougal R - Skamania Smolt 04124184 6.2 7,186
WFINF,

Release Site

Klickitat R

WT Codes/
Fin Clip

Klickitat R

Klickitat R

Klickitat R

Kliclcitat R

Klickitat R

Klickitat R

Klickitat R

Klickitat R

Klickitat R

Klickitat R

Klickitat R
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Table 7 (cont.). Hatchery releases of summer steelhead into the Klickitat River by brood year and, if marked, the coded wire tag codes.

Brood Stock Hatchery Life Release Fish I Number Release Site WT Codes/
Stage Date lb. Released Fin Clip

1983 Washougal R - Skamania Smolt 04124184 6.2 7,136 Klickitat R AD
WFINF

1983 Washougal R - Skamania Smolt 04125184 5.5 6,390 Klickitat R AD
WFINF

1983 W$h~gal R - Skamania Smolt 04127184 5.9 6,832 Klickitat R AD

1983 Washougal R - Skamania Smolt 04130184 6.4 7,405 Klickitat R AD
WFINF

1983 Washougal R - Skamania Smolt 04130184 6.4 7,373 Klickitat R AD,
WFINF

1983 Washougal R - Skamania Smolt 05103184 6.1 7,631 Klickitat R AD ’
WFINF

1984 Washougal R Vancouver Smolt 05/01/85 4.5 6,930 Klickitat R AD

1984 Washougal R Vancouver Smolt 05/01/85 4.5 5,423 Klickitat R AD

1984 Washougal R Vancouver Smolt 05/01/85 4.5 5,342 Klickitat R AD

1984 Washougal R Vancouver Smolt 05107185 4.5 1,809 Klickitat R

1984 Washougal R - S kamania Smolt 04122185 6.8 8,051 Klickitat R AD
WFINF

1984 Washougal R - Skamania Smolt 04123185 6.6 7,735 Klickitat R
WFINF
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Table 7 (cont.). Hatchery releases of summer steelhead into the Klickitat River by brood year and, if marked, the coded wire tag codes.

Release
Date

04124185

WT Codes/
Fin Clip

AD

Brood
Year
1984

Stock

Washougal R -
WFINF

1984 Washougal R -
WFINF

1984 Washougal R -
WFINF

1984 Washougal R -
WFINF

1984 Washougal R -
WFINF

1984 Washougal R -
WFINF

1985 Washougal R -
WFINF

1985

1985

Washougal R -
WFINF

Washougal R -
WFINF

04125185 6.7 7,852 I Klickitat RSkamania Smolt

Skamania Smolt

Vancouver Smolt

Vancouver Smolt

Vancouver Smolt

S kamania Smolt

Skamania Smolt

Skamania Smolt

Skamania Smolt

Skamania Smolt

Skamania Smolt

6.9 8,073 I Klickitat R04126185

04130185 4.8 I 7,248 I Klickitat R AD

AD04130185 4.8 7,464 I Klickitat R

04130185 4.8 5,784 I Klickitat R A D

AD04115186 5.7 I 6,504
I

Klickitat R

04116186 5.7 I 6,424 I Klickitat R AD

04117186 5.9 I 6,756 I Klickitat R

0411818619851 M&galR-

04121186

04121186 6.4 7,509 Klickitat R
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Table 7 (cont.). Hatchery releases of summer steelhead into the Klickitat River by brood year and, if marked, the coded wire tag codes.

Brood

1985

Stock Hatchery Life Release Fish I Number Release Site WT Codes/
Stage Date lb. Released Fin Clip

Washougal R - Skamania Smolt 04123186 7.2 8,114 Klickitat R
WFINF

1985 Washougal R - Skamania Smolt 04130186 6.9 7,970 Klickitat R
WFINF

1985 Washougal R - Skamania Smolt 04130186 6.6 7,496 Klickitat R AD
WFINF

1985 Washougal R - Skamania Smolt 05/01/86 6.6 7,544 Klickitat R
WFINF

1985 WaFJ’ahsgal R - S kamania Smolt 05107186 6.5 7,768 Klickitat R

1985 Msh~gal R - Vancouver Smolt 04/l 8186 5.2 8,190 Klickitat R AD

1985 Washougal R - Vancouver Smolt 04/l 8/86 5.2 8,190 Klickitat R
WFINF

1985 Washougal R - Vancouver Smolt 04121186 5.2 8,060 Klickitat R
WFINF

1985 Washougal R - Vancouver Smolt 04121186 5.2 8,060 Klickitat R
WFINF

1985 Washougal R - Vancouver Smolt 04121186 5.2 8,840 Khckitat R AD
WFINF

1985 Washougal R - Vancouver Smolt 04125186 5.2 6,760 Klickitat R
WFINF

1985 Washougal R - Vancouver Smolt 04125186 5.2 6,968 Klickitat R
WFINF
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Table 7 (cont.). Hatchery releases of summer steelhead into the Klickitat River by brood year and, if marked, the coded wire tag codes.

Brood I Stock ) Hatchery

1986 I Washougal R I Vancouver

1986 Washougal R

1986 Washougal R

1986 Washougal R

1986 Washougal R

1986 Washougal R

1986 Washougal R

1986 Washougal R

1987 Washougal R

1987 Washougal R

Vancouver

Vancouver

Vancouver

Vancouver

Vancouver

Vancouver

Vancouver

Vancouver

Vancouver

~ Smolt 1 04118187 1 5.0 1 7,500

Smolt 1 04122187 ( 5.0 1 7,500

Smolt 1 04122187 1 5.0 1 7,500

Smolt I 04123187 1 5.0 ( 8,000

Smolt 1 04124187 1 5.0 1 7,500

Smolt
I

04124187 ( 5.0 1 5,500

Smolt 1 04125187 1 5.0 1 5,500

<molt  1 04115188 I- 5.6 I 8,316

Smolt 1 04115188 1 5.6 ) 8,960

Smolt
I

04118188 1 5.9 ( 9,626

Smolt 1 04118188 1 5.5 ) 8,910

Klickitat R lm
Klickitat R

Klickitat R

Klickitat R Im
Klickitat R I A D
Klickitat R Im
Klickitat R b
Klickitat R

Im

Klickitat R I AD

Klickitat R IAD

Klickitat R
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Table 7 (cont.). Hatchery releases of summer steelhead into the Klickitat River by brood year and, if marked, the coded wire tag codes.

Fish I Number Release Site WT Codes/
lb. Released Fin Clip

5.5 8,855 Klickitat R

Brood
Year
1987

Stock Hatchery

Washougal R Vancouver

Life
Stage

Smolt

Release
Date

04119188

1987 I Washougal R I Vancouver I Smolt 04/19/88 5.7 9,234 I Klickitat R

1987 I Washougal R I Vancouver I Smolt 04/20/88 5.6
I

6,440
I

Klickitat R
I ”

1988 I Washougal R I Vancouver I Srnolt 04/17/89 5.3
I

15,661
I

Klickitat R

1988 I Washougal R I Vancouver I Smolt 04118189 5.3 I 7,367 I Klickitat R

1988 I Washougal R I
Vancouver

I
Smolt 04118189 5.3 1 7,950 1 Klickitat R Im ’

1988 Washougal R Vancouver I Smolt 04120189 5.3 1 7,950 I Klickitat R I AD

1988 I Washougal R I Vancouver
I

Smolt 04120189 5.3 1 8,427 1 Klickitat R 1 AD

04115189 6.3
I

8,820
I

Klickitat R
I ”

1988

1988

1988

1988

Washougal R -
WFINF

Washougal R -
WFINF

Washougal R -
WFINF

Mhggal R -

S kamania Smolt

Skamania Smolt

Skamania Smolt

Skamania Smolt

04115189 6.3 I 8,914 I Klickitat R Im
04116189 6.3

I
8,914 I Klickitat R lm

04116189 6.3 I 8,757 I Klickitat R ImI I I
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Table 7 (cont.). Hatchery releases of summer steelhead into the Klickitat River by brood year and, if marked, the coded wire tag codes,

Stock

Washougal R -
WFINF

Washougal R -

Hatchery

Skamania

S kamania

Life Release Fish I Number
Stape Date lb. Released

Smolt 04121189 5.7 7,980

Smolt 04122189 5.7 8,037

Brood
Year
1988

1988 Klickitat R I AD
1988 Klickitat R I ADWashougal R - Skamania Smolt 04124189 5.8 8,178

WFINF

Washougal R Vancouver Smolt 04/16/90 4.6 6,026 Klickitat R
Im

1989

1989 Washougal R I Vancouver ( Smelt ( 04/17/90 I 4.6 I 6,371 Klickitat R b
1989 Washougal R I Vancouver 1 Smelt I 04/18/90 I 4.6 I 6,946 Klickitat R I AD I
1989 Washougal R I Vancouver I Smolt 1 04/19/90 ) 4.6 1 7,038 Klickitat R lm
1989 Washougal R

I
Vancouver I Smolt I 04/23/90 1 4.6 1 13,800 Klickitat R IA-D

1989 Washougal R I Vancouver I Smolt
I

04/25/90 1 4.6 ( 2,760 Klickitat R Im
1989 Washougal R I Vancouver I Smolt ( 04/25/90 1 4.7 1 7,097 Klickitat R lm

Washougal R Vancouver 1 Smelt I 04/22/91 I 5.6 I 7,924 ~ Klickitat R I AD1990

1 Klickitat R I AD1990 Washougal R Vancouver ( Smelt ( 04/23/91  I 5.3 I 8,029
L
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Table 7 (cont.). Hatchery releases of summer steelhead into the Klickitat River by brood year and, if marked, the coded wire tag codes.

Brood
Year
1990

1990

1990

1990 Washougal R I Vancouver I Smolt 1 04125191  1 5.6 1 5,824 Klickitat R

1990 Washougal R Vancouver 1 Smelt ( 04126191  I 5.6 I 6,804 Klickitat R

1990

1990

1990 Washougal R - Skamania Smolt 05/02/91 5.1 26,555 Klickitat R
WFINF

1990 Washougal R - Skamania Smolt 05/03/9 1 5.5 21,000 Klickitat R
WFINF

L

Stock

Washougal R

Washougal R

Washougal R

I

Hatchery Life Release Fish I Number
Stage Date lb. Released

Vancouver Smolt 04/23/91 5.3 7,976

I Vancouver I Smolt 1 04/24/91 I 5.3 1 7,950 Klickitat R

Vancouver 1 Smelt I 04/24/91 I 5.5 I 5,665

Washougal R I Vancouver I Smolt 1 04126191  1 5.4 1 6,993

Washougal R - Skamania Smolt 04/25/91 5.0 11,000
WFINF

Klickitat R I A D
Klickitat R AD

Source: Terry Lovgren,  WDW Stocking Database, 199 1.
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Table 8 (TD). Parasites and diseases isolated at hatcheries rearing Klickitat River summer steelhead
smelts*.

Parasite Skamania Ichthyobodu sp. (Costia)

II Parasite Skamania Trichodinu  sp.
I I II

Parasite

~ Parasite

Parasite

Vancouver

Vancouver

Vancouver

Ichthyobodu sp. (Costia)

Ichthyophthitius  multijlis (Ich)

Trichodina  SD.

*Summer  steelhead smolts released into the Kkkitat  River were also reared at the Naches  Hatchery located
on the Yakima River.
BVancouver Hatchery is located adjacent to the Lower Columbia River at the city of Vancouver.
CSkamania  Hatchery is located on the Washougal  River.

Disease history represents pathogens isolated at these hatcheries and not necessarily a disease outbreak.

Source: WDW pathologist, Steve Roberts, 1991.
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KLICKITAT SUBBASIN

Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION

The Klickitat River originates on the east slope of the Cascade Mountains in south-central
Washington. Starting at an elevation of 4,400 feet the river runs south for 95.7 miles, joining the
Columbia River at the Bonneville Pool river mile (RM) 180.4. The Klickitat basin is bound by
Mount Adams on the west, the Simcoe Mountains on the east and the Goat Rocks to the north.
Topography within the basin range from rugged mountains in the northern section to rolling hills
and plateaus in the southern section. The entire watershed encompasses 1,350 miles.

ORIGIN

The wild winter steelhead stock in the Klickitat River is native.

DISTRIBUTION

Distribution of winter steelhead is unknown.

PRODUCTION

Production Facilities

The Klickitat Hatchery, which rears chinook and coho  salmon, is located on the Klickitat River at
RM 42.4 No steelhead rearing facility exists on the Klickitat River.

Production Summary

No data are available on winter steelhead smolt production.

ADULT LIFE HISTORY

Run size and Escanement

Howell et al. (1985) and Klickitat Subbasin  Production Plan both recognize a winter steelhead run in
the Klickitat Subbasin. Data to support the evidence of a winter race is based on bright steelhead
being observed in the late winter and early spring steelhead catches. Although annual catches of
bright steelhead occur each winter season the wild winter steelhead run is considered small. No
accurate data exists on run size or escapement.

Time of mipration

Adult winter steelhead  migration period is from January through May, peaking in March.

Harvest

Ocean harvest of Klickitat steelhead is unknown.

Columbia River harvest is comprised of many stocks which migrate through the Columbia River.
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No data exists on harvest of Klickitat Winter steelhead although some fish are likely part of the
Columbia River catch.

Sport harvest of this stock occurs primarily in the lower and middle sections of the KLickitat  River.
Steelhead caught by sport anglers and reported on permit-cards as March and April caught fish are
assumed to be wild winter steelhead. Based on the March through April catch period, total harvest
ranged from 2 steelhead in 1986 to 105 steelhead in 1981 based on permit-card harvest estimates.
In an effort to protect the winter steelhead current regulations prohibit sport fishing from December
through May.

Treaty fishing is closed from January through March.

Spawning period

Wild winter steelhead spawning occurs from March through June.

Spawning area

Winter steelhead are believed to spawn in the lower portion of the Klickitat River.

Fecundity

No data are available on Klickitat steelhead.

Age comnosition

No data are available on Klickitat steelhead.

&e

No data are available on Klickitat steelhead.

Sex ratio

No data are available on Klickitat steelhead.

Survival rate

No data are available on Klickitat steelhead.

JUVENILE LIFE HJSTORY

No data on egg production or survival.

Emergence

No data are available on Klickitat steelhead.
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Juvenile rearinq

Juvenile rearing for the majority of wild smolts lasts approximately two years prior to ocean
emigration.

Wild steelhead smolts emigrate in April and May, peaking in early May, at the size of 160 mm.

No data on Klickitat River steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Although no data exists on the winter stock, managers would like to protect the genetic integrity of
the winter race. In this effort, 1) there has never been supplemental releases of winter hatchery
steelhead smolts into the Klickitat River, and 2) continuation of closures for winter steelhead
harvest, and 3) closely monitor the summer steelhead smolt release program to minimize potential
impacts that summer steelhead may have on genetic make-up of the winter race.

DISEASES

No data are available on Klickitat steelhead.
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Appendix Table  1. Snake River chinook electrophoretic data from
Waples et al. (1991).

Allele frequency data for 1988 brood-ycslr  samples of juvenile
Snake River chinook salmon. Locus abbreviations are explained
in Table 1. N is the number of fish scored for each locus.
Allele mobility designations are explained in text. Alleles
screened but not found in any samples are shown in parentheses
after locus names.

veney Sccenh Losline Imnoha
Creek River River River

Sawtooth  Le&inc(.  Itnnah.
Hatchery Hatchery Hnkhnry

SAAT-1.2* (10.5)
(NJ 100 96
100 1.000 0.956
85 0.000 0.044

sAAT-3* (SO)
<NJ 100 97
100 1.000 1.000
113 0.000 0.000

0.9:
0.023

97
0.992
0.008

0.9%
0.005

100
1.000
0.000

1.09090
0.000

100 99 100 loo
0.998 0.97,5 1.000 1.000
0.003 0.025 0.000 0.000

99
0.965
0.036

99
0.990
0.010

92
1.000
0.000

99
1.000
0.000

loo
0.995
0.005

100
1.000
0.000

89 99 98
1.000 0.980 1.000
0.000 0.020 0.000

sAAT-4' 1130)
(N) 98 86
100 0.965 0.919
63 0.015 0.081

89 97 76 95 98 68 89 92 95
1.000 1.000 0.967 0.716 0.959 0.919 0.966 0.978 0.974
0.000 0.000 0.033 0.284 0.041 0.081 0.034 0.022 0.026

1n44T-I+  (-77)
(NJ

-100 1.E 0 9:
-104 o.ooo 0:010

99 98 90 96 loo 96 loo 94 100
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.995
0.000 0.000 o.ooo 0.000 0.000 0.000 0.000 0.000 0.005

ADA-S
(N) 160 97
100 0.910 0.985
83 0.090 0.015

99 99
0.949 0.694
0.051 0.106

92

o":E

100 100 100 100 100 100
0.970 0.995 0.940 0.935 1.000 1.000
0.030 0.005 0.060 0.065 O.ooO 0.000

ADff (-170)
- WI

d. ‘-100 LifEi 1.0%
-52 o.o# 0.000

1.0%
0.000

99
1.000
0.000

92
1.000
0.000

loo
0.98!3
0.015

100
0.995
o.ou5

100
1.000
0.000

100 100
1.000 1.000 1.E
0.000 o.ooo o.ooo

SAW' (69. 108, 1161

(NJloo 1.E 10%
86 0.000 0:ooo

mAH-2x
(N) 99 60
100 0.884 0.883
88 0.116 0.117

1.2
O.ooO

l.oE
0.000

1.0:
0.000

100
0.995
0.005

100
1.000
0.000

100
0.990
0.010

100 loo loo
0.995 1.ooo 0.985
0.005 0.000 0.015

98
0.918
0.082

0.8~~
0.193

a4
0.958
0.042

0.E
0.100

98 89 93 100 100
0.929 0.933 0.918 0.88S 0.915
0.071 0.067 0.082 0.115 0.085

n&I-d !112)
IN)
loo 1.E 1.0~
119 0~000 0.000

99
1.000
0.000

99
1.000
0.000

91
1.000
0.000

100
0.990
0.010

100
0.990
0.010

100
0.985
0.015

100 loo 100
1.000 1.000 0.990
0.000 0.000 0.010

wi-m-2*
(N) 100 96
100 1.000 1.000
22 0.000 0.000

Appendix I

99
1.000
o.uoo

98
1.000
0.000

85
1.000
0.000

100
1.000
0.000

1.00
0.995
0.005

loo
1.000
0.000

100 100 100
1.000 1.000 1 .mo
o.ooo 0.000 0.000

Page I-l



Appendix Table 1.  Cont.

sMDH-B1.P (83)
INI 100 97
100 0.990 0.979
121 0.010 0.0s
70 0.000 0.00s

mnfmf-3 *
!Ni 92
-100 1.000 ~l.OiYl
-900 0.000 0.000

'100
0.985
0.015
0.000

0.99895
0.013
0.003

99 92 100
0.944 0.997 0.988
0.056 0.003 0.013
0.000 0.000 0.000

100 100 100 100
0.993 0.980 0.993 0.943
0.008 0.020 0.008 0.057
0.000 0.000 0.000 0.000

13
1.000
0.000

100
0.995
0.005

92 100 100 100
1.000 1.000 1.000 1.000
0.000 0.000 0.000 0.000

99
1.000
0.000

99
1.000
0.000

1.0%
0.000

7nMDH-2*
f N) 99 97
100 0.646 0.598
200 0.354 0.402

97 97 91 100 98 I.00 97 100 99
0.485 0.557 O.7S3 0.735 0.658 0.735 0.526 0.800 0.697
0.515 0.443 0.247 0.265 0.342 0.265 0.473 0.200 0.303

sMEP-1' (105:i
(79 95 97
100 0.079 0.077
92 0.921 0.923

99 97 89 96 98 99 99 100 93
0.030 0.031 0,017 0.052 0.061 0.035 0.010 0.070 0.043
0.970 0.969 0.983 0.948 0.939 0.965 0.990 0.930 0.957

snmP-2*'
(NJ 100 97
100 0.900 0.898
78 0.100 0.102

100 100 100 9s
1.000 1.000 l.oal 1.000
o.ooo 0.000 0.000 0.000

99
1.000
0.000

99
1.000
0.000

91
0.790
0.210

100
1.000
0.000

99
1.000
0.000

imT (113)
(N) 100
loo 0.880
109 0.120
95 0.000

95 99 99 91
0.989 0.939 0.889 0.967
0.011 0.061 0.111 0.033
0.000 0.000 0.000 0.000

0.::
0.225
0.005

0.~~
0.115
0.000

100 99 100 100
0.920 0.884 0.935 0.780
0.080 0.316 0.065 0.220
0.000 o.ooo 0.000 0.000

PEPA* 186)
(33 loo
loo 0.995
90 0.005

97
1.000
0.000

99
l.OOQ
0.000

99
1.000
0.000

1.2
0.000

100
1.000
0.000

100
1.000
0.000

100 100 100 loo
1.000 0.995 1.000 1.000
0.000 0.005 0.000 0.000

PEP&l +
W) 100
loo 0.945
130 0.050

-350 0.005

PEP&2'
0% loo
loo 1.000
107 0.000

94
0.856
0.027
0.117

0.8: o.gg;
0.091 0.096
0.030 0.000

92
0.902
0.06s
0.033

100
0.960
0.015
0.025

100
0.915
0.050
0.035

0.E OK
0:090

0~~
0:09s

09E
0.015 0:030
0.050 0.040 0.100 0.061

100
0.995 ,.E 1 ;it.i l.rG
0.005 0.000 0:ooo o.ooo

1.0:
0.000

1.0%
0.000

*AZ
0.000

92
1.000
0.000

100
l.ooo
0.000

100
I.000
0.000

PEP-LT*
(N) 100
100 0.870
110 0.130

97 99 99 92 100
0.948 0.98-5 0.919 0.870 0.925
0.052 0.015 0.081 0.130 0.075

O.%
0.035

100 100 100 100
0.9!20 0.88.5 0.945 0.953
0.080 O.llS 0.055 0.045

PGK-2”
(N)
100 0.z
90 0.935

Appendix I

97 99 99 92 100 100 100 95 100 100
O.M7 0.101 O-187 0.152 0.085 0.100 0.110 0.142 0.085 0.120
0.933 0.899 0.813 0.848 0.915 0.900 0.890 0.858 0.91s 0.880

Page I-3



Appendix  Table 2, Additional Snake River chinook electrophoretic  data  cited by HapIes  et, al,(lggl)
Temporal comparisons of allele frequency in Snake River chinook salmon populations for which
old da,ta are available (Milner et al. 1983; Milner et al. 1986). Brood years for samples arc
indicated below population names; other details are as in Appendix Table 1.

LOCUS/ McCall Hatchery Johnson Creek Valley Creek
allele 198 1 1988 1981 1988 1982 1988

Looking. Rapid Upper Sawtooth
Hatchery River H. Salmon River Hatchery

1988 1981+84 1981 1988 1988

sMT-1,2*
(NJ
100
85

sAAT-3"
04
100
113

ADA-l*
N
100
83

(N)
100
86

CR*
0'4
100
85

h%GH*
(N)
100
143

60
1.000
0.000

50
1.000
0.000

50
0.900
0.100

50
1.000
0.000

50
1.000
0.000

50
0.970
0.030

100 66
0.998 0.964
0.003 0.036

0.99::
0.043

100 56 100
1.000 1.ooo 1.000
0.000 0.000 0.000

100 56 100
0.940 1.000 0.986
0.060 0.000 0.016

100
0.990
0.010

53
1.000
0.000

100 56
0.985 1.000
0.015 0.000

100
0.960
0.040

0.9::
0.009

1.0:
0.000

100
0.995
0.005

68
1.000
0.000

22 97 100 150 50 100 99
0.977 0.992 1.000 1.000 1.000 0.978 0.975
0.023 0.008 0.000 0.000 0.000 0.023 0.025

22
1.000
0.000

22
0.932
0.068

1.0%
0.000

22
1.000
0.000

22
0.955
0.045

99 99 150 50 100 89
0.990 0.980 0.990 1.000 0.965 1.000
0.010 0.020 0.010 0.000 0.035 0.000

99 100 150 48
0.894 1.000 0.990 0.969
0.106 0.000 0.010 0.031

100
0.935
0.065

99
1.000
0.000

99
1.000
0.000

99
0.949
0.061

100 148 50
1.000 0.993 1.000
0.000 0.007 0.000

99 144 48
0.944 0.913 0.917
0.056 0.087 0.083

0.9%
0.051

100
1.000
0.000

100
1.000
0.000

100
0.970
0.030

100
0.995
0.005

100
1.000
0.000

150
0.997
0.003

50
1.000
0.000

100
1.000
0 . 0 0 0

99
0 939
0.061
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Appendix iable 2. Continued

LOCUS/ McCall Hatchery Johnson Creek Valley Creek
allele 1981 1988 1981 1988 1982 1988

Looking. Rapid Upper Sawtooth
Hatchery River H. Salmon River Hatchery

1988 1981t84 1981 1988 1988

PEPB-1*
(N)
100
130

50 100 56
0.930 0.985 0.991

0.95 22
0.818

0.99094 100 148 50 100 100
0.905 0.892 0.860 0.910 0.910

0.070 0.015 0.009 0.027 0.182 0.096 0.095 0.108 0.140 0.090 0.090

PEP-LTt
(NJ
100
110

60 100 0.95269 0 . 2 22 0.9% 100 150 100 100
0.890 0,920 0.841 0.946 0.963

0.9::
0.985 0.885

0.110 0.080 0.071 0.050 0.159 0.081 0.056 0.037 0.030 0.015 0.115

PGK-2*
N
100
90

50 100 56 100 22 99 100 150 50 99 95
0.080 0.110 0.045 0.065 0.205 0.187 0.085 0.103 0.090 0.101 0.142
0.920 0.890 0.955 0.935 0.795 0.813 0.915 0.897 0.910 0.899 0.858

sSOD.l*
WI 50 100 56 97 22 99 100 150 48 98 100

-100 0.980 0.980 0.973 0.974 0.886 0.939 0,970 0.913 0.948 0.964 0.965
-260 0.020 0.020 0.027 0.026 0.114 0.061 0.030 0.087 0,052 0.036 0.035

“Includes “94” allele
bIncludes  “90” allele
‘Includes “-360”  allele
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Appendix Table 3. Columbia River chinock electrophoretic
data from Schreck et al. (1956)-

Isoayme gene frequencies and sample sizes (N)*as
determined by electrophoresis for-chinook salmon
stocks in Oregon, Washington and Idaho. Numbers at
the top of each column are the relative mobilities
for each allele present in the enzyme system. Minus
signs indicate cathodal migration. An asterisk
indicates that an allele was present at a frequency
of less than -005. "Formrf is the time of freshwater
entry (S for spring, F for fall and SUM for summer).
A pound sign (#) indicates that data for that stock
was obtained from the Genetic Stock Identification
Study (Milner et al. 1983).
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camksiihngenefrequ~dat?  (continued).

Appendix III

i -- loo 86

S 47 1.00

s 40 .99 .Ol
S loo Loo
S 40 1.00

S 87 39 .Ol
S 108 .99 .Ol

s so -98 -02

sm 53 1.00
SW 50 1.00

s so .98 -02
S so 1.00

SW 20 1.00
S 22 1.00

S 50 1.00

P 36 .97 .03
s 50 -98 -02

S 37 1.00

P 53 .89 l ll
F 100 -81 -18

F 100 34 .16

S 194 39 -01

Em440 -81 -19
s.x 49 -83 -17

s 89 39 -01
S l o o 1.00

S 128 -98 -02

SD4 98 -88 -12

S 53 -97 .03

s 50 .99 .Ol
SIX85 -82 .18

s so -92 .07
SW100 -78 .22
8u!4!33 -75 -24

116 69 N loo 83- - - - -

47 1.00

40 .98 .03
87 1.00

50 -98 .02

56 1.00

50 .%I .lO

50 .98 .02

22 -93 .07
48 -97 .03

36 .97 .03

42 -96 .04

50 1.00

-01 100 1.00

50 1-w

50 -95 .05

50 .99 .Ol

loo .97 .04
so .97 -03

98 1.00

so .% .04

-01 129 l 97 -03

-01 50 1.00

2

47

40

93

40

87

108

50

56
50
86
50

50

22

50

36

50

50
loo

100

loo

199

50
50

100

100
133

100

50

129

90
49

-100 -52- -

1.00

.98 -03

-99 -01

1.00

-99 -01

1.00

1.00

1.00
1.00

1.00
1.00

1.00

1.00

1.00

.99 .Ol
1.00

-98 .02
1.00

-97 -04

-99 .Ol

1.00

1.00

1.00
1.00

1.00
1.00

1.00

1.00

-98 -02
.97 .03
-99 -01
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C23ino& f3akmngene  frequency data {amtinued).

GLunsE- ulsnxxzPHospHATE GL~EF'HOSF'HX'E

Is(3MERAsE-2 ISCMEXASE l-3H IsaCSVdX-3

N 100- -

S 47 -90

s 40 1.00
S 7 8  1.00

s 40 1.00
S 8 7  1.00

S 108 la0

s 50 Loo

sml 56 Loo

sm 50 Loo

s 50 l,oo

S 50 1.00
SUM 48 1.00

S 22 1.00
S 50 1.00
F 36 LOO
S 42 1.00
s 50 -94

F 96 1.00
F loo LOO

F 91 1.00

S 194 la0

su4 50 1,m
sir4 50 Loo

S 95 Loo

S 93 1.00
S 133 1.00

SW 97 1.00

S 53 1.00
S so 1.00

SW 88 I.000
S 129 1.00

SmlW -90

SW 50 Loo

al- ,N-

-10 47 1.00

40 1.00
78 1.00

87 l . w

100 1.00

50

50
48

1.00

LOO

1.00

36 1.00
30 1.00

-06 50 1.00
96 -80

loo .90

91 .90

194 1.00

50 1.00
50 l %
95 1.00

93 1.00
133 1.00

97 -83
53 1.00
40 1.00
88 .89

.lO loo -83
50 1.00

VARYWTN

-20
-10

.lO

.04

-17

-11

.17

47

40

78

40
87

loo
50

56

50

50

so

48

22

50

36
48

50

96
loo

91

194

50

50

95

93

133

97

53

50

88

129

100
50

ml 90-

1.00

1.00

1.00
1.00

1.00

1.00

1.00

1.W
1.00

1.00

1.00

1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.00

1.00

1.00

LOO

LOO
1.00

1.00
1.00

1.00
1.00

1.00
1.00

-98 -02

1.00

1.00

Appendix III Page III-5



.c%lncQk Esalnmn  g-ene  frequencydata  ~c-xltimled).

S

S

S

S

S
S

S

su4
su4

S

S

!Liw

S
S

F

S

S
P

P

F

S

su4
SW

S

S

S

SW
S
S

su4

S

srx

su4

N

25

34

80

40

87

loo

50

56

50

40

37

45

22

50
36
44

50

XXI

100

180

50

75

I.23

50
43

20

50

50

loo 90- -

1.00

1.00

1.00

1.00
1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00
1.00
1.00

1,00

1.00

1.00

1.00

1AO

1.00
LOO

1.00

1.00

N 100 74 127- - - -

46 26 .ll .03
35 .84 -15 *Ol

73 -92 -08
80 -94 .06

84 -91 .09
89 A7 .13

50 -97 -04
56 .95 -0s
50 .87 .13
14 -89 .ll

50 -97 .03
40 -98 .02

22 -91 .05 .05
50 -92 -08
30 .91 .03 .06
44 -86 -14

50 -95 -04 .Ol
60 -92 -01 -07
91 -93 .06 -01

65 -98. .02

160 -86 -14

44 -98 .Ol -01
50 -89 -01

96 -90 *

94 -93 Q .07
105 -81 -19

47

40

loo

40
87

108
50
56
50

50
50

48
22

50

36
50

50
100

100

92

199

50

50

-39 -689 ;02

37 -81 -19

71 -95 -04
3.29 -97 .03

84 -93. .06-

50 .92

JO

.-10 loo

100

132

98
-09 43

50
l

1.00

1.00

.99

.95

1.00
1.00

-98

1.00
1.00

.%

.99

-90

.98
-98

-97

1.00

1.00
1.00

1.00

1.00

-99

1.00

1.00

.97

1.00

.98

1.00
1,OO

.99

.Ol 129 1.00

.Ol 96 1.00

.08 50 1.00

L-IJCXXE

m - 4

N 100 120

.Ol

.05

-02

-04

-01

-02

-02
-02

.03

-01

-03

-02

.Ol
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chimoksahcmgenefr~encydata  (amtimed).

L-LACIXTJZ
Fxm-l m - 5 m-1&2 D--3&4

100g loo 140-

-02

.03

S 47 1.00

S 40 1.00

S loo l.00

S 40 1.00

S 87 1.00
S 107 1.00
S 50 1.00
SW 56 -98
sm50 .97
S 50 1.00

s 37 1.00

sux 48 1.00

S 22 1.00

S 48 1.00
F 36 1.00

S 50 1.00
S 50 1.00

F loo .97
P loo .99

F loo .98

'S 181 1.00

SW 45 39
sm 50 .%

S loo l.00

S 97 1.00
S 123. 1.06

SCM 90 39
s 50 .99

S 49 1.00

sex 80 -99

S x29 1.00

ScNlm .93
sJu4‘so  - ,95

47 1.00

40 1.00
90 1.00

80 1.00

67 1.00
108 I..00
50 1.00
56 1.00

50 1.00

.03
-01

.02

-01

-04

.Ol

.ol

.Ol

-07
.05

50 1.00

45 1.00

22 1.00
50 1.00
36 1.00

50 1.00
50 1.00

loo l.00
loo l.00

loo low
195 1.00

50 1.00

50 1.00

loo 1.00

95 1.00
132 1.00

98 1.00
43 1.00

50 -99

88 1.00
3.29 1.00

loo l.00
50 1.00

27 E-

45

40

100
78
87

108
49
56

50

50

50
48

22
49
36

50
50
98

100

loo

95
48

50

100

99
31

%
45

t 50

87

129

95
so

-95

1.00
.98

.99

.99
-90

1.00

1.00
.99
-98

.98

.97
-99

I.00
1.00
1.00

-98
.97
.%

.%

.97
-97

-95

.99

.97

.99

.98

.97
-97

.97

.99

.97

.%

121 70- -

-05

.02

-01
.Ol
-02

-01

.02
-02

.03
-01

-01
-01

-03

.Ol

.03

-01

.Ol
-01

-03

.01
-01

.03
-03

.02

.Ol

-02
.02

.Ol

.Ol

.Ol

.02

-02

.04

-01

.Ol

.Ol

.02
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Cfdnook sdnmngenefrer~uencydata (ccdinued).

KRM-ISCMERASE

y loo 109 Lkl 113- -  -7

S 45 -76 -24
S 39 -74 -26

S 74 -95 .05
S 40 -95 -05
S 86 .a0 -20

S 99 -82 -18
s 50 -95 -05

smd 56 -95 -05
SW 50 .% -04

s 50 .% -04
S 50 1.00

su4 35 -87 -13
S 22 .a0 -23.

s 50 .a9 -11
P 36 .92 .08
s 50 .86 .14

s 46 -77 -23

F 99 .72 -27 .Ol
F 99 254 -46

P 88 -74 -26

s 165 .90 -10

SD434 .66 -34
SW 50 -63 -37

s loo .90 .lO
S 93 -83 .17

S 132..  -90 -10

SCM76 -73. .29

S 36 -85 -15
s 50 .97 .03

SW-
S 22 .70 .30
SW 92 -74 -26
SCM 50 -63 -37

D-

N 100- -

47 l.w
35 1.00

91 -98
40 1.00
87 -99

108 1.00

50 1.00

56 1.00
50 1.00

50 1.00
50 1.00

4s 1.00

22 -98

50 -99
36 1.00

50 .98
50 1.00

loo 1.00
loo -99

loo 1,w

191 -99

50 1.00

50 -94

100 39

loo -99

132 -99

98 1.00

53 1.00
58 1;w
88 1.00

22 1.00
loo 1.00

50 39

90-

-02

-01

-02

-01

-02

-01

-01

-06

-01
-01

-01

N loo 130 45- - - -

43 .% ,04
40 -99 -01
71 -99 -01

36 -94 -06
87 -99 -01 -01

108 l.00
50 -90 -10

56 -99 -01
50 -93 -07
37 -97 -03
50 1.00
32 1.00
22 -82 -18
50 .a&s6r;. .14
35 .84 -.16

47 .95 ‘.05

49 .98 .02

loo .77 -23
99 -82 -18

94 -68 -32
181 -91 -09

50 -74 -26

loo -87 .13

90 1.00

118 -94 -06

98 -66 -34

53 -90 -10

50 -97 -03
86 -73 -27
22 .99 .Ol
% -68 -32
48 -69 -31
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Chinookstigene  frequency data (continued).

PIsosPHo- PHosPHxLwczE!?ATE

N -100 -60 N- - - -

*s 47 1.00

S 40 1.00

S 100 l.00

S 40 l.W-

S 87 1.00

S' 108 l.00

S 50 I.00

SUM 56 1.00

SW 50 1.00

S so 1.00

S 50 1.00

SUM 48 1.00

S 22 1.00

S 50 1.00

F 36 1.00

S so 1.00

S 49 1.w
F loo l.00
F loo l.00
F loo l.00

S 164 l.00

sm 50 1.00

su4 50 l.00

S loo 1.00

S loo l.00

S 128 1.00

SW 98 1.00
S 53 1.00

s 50 I.00

SW88 .99
S 123 1.00

SmflW 1.00

su4 50 1.00

45
90

46

40

78

90

50

56

so

so

100 90 64- - -

-0-7 -92 -01

1.00

-04 .%

.I.!3  -85

-1s -85

1.00

.15 .85

-05 .%

.08 .92

-0s -95

43 -20 .a0

22 .21 .80
50 .09- -91

36 -38 .62

30 .17 -83

so -38 -62

39 -74 -26

100 -65 -36

76

50

76

79

35

74

3s
-01 -

98
49

50

-09 -91

.58 .42

.03 -97

-12 .a8

-03 -97

.64 -36

-03 -97

-50 -50

-70 -30

-68 -32

SUPEROXIDE

DISMUKGE

N-

47
40

99

40

87

87

so

56

so

3s

50

48

22
48

36

so

49

-100 -260 1250- -

-79 -21

-86 -14

.a4 -16

-95 -05

-89 -11

-87 -13

.% -04

-97 -03

.98 -02
-80 -20

-98 -02
-94 -06

-89 -11

-95 -05

-85 -15

-76 .24

-70 -30

loo -53 -47

92 -50 -50

170 -82 -18 l

50 -46 -53 -01

100 .84 -16

94 . n -29

130 -76 -24

97 -58 -42

36 ..6? -33

50 -77 -23
76 -49 -51

129 -74 -26

50 -52 -48
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Appendix Table 4. Columbia River steelhead e lectrophoret i c
data .  from Schreck et al. (1936).

Isozyme  gene frequencies and sample sizes (N) as
determined by electrophoresis for steelhead trout
stocks in Oregon, Washington and Idaho. Numbers at
the top of each column are the relative mobilities
for each allele present in the enzyme system. Minus
signs indicate cathodal migration. An as t e r i sk
indicates that an allele was present at a frequency
of less than .005. llFormll is the time of freshwater
entry (S for summer and W for winter). A pound sign
(#) indicates that data for that stock was obtained
from the Genetic Analysis of Columbia River Steelhead
Trout (Wishard and Seeb 1983) prepared for the Idaho
Department of Fish and Game.
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Steelhead trout gene frequencydata  (amtinued),

N

UMA-RIVER s 100

ixmrlLmHA~Y s 100

xALIA-~ s 40

-RIVER S 50
-RIVER s 113

nmNmNRlYEt85 s 50

GRANDEm- s 50
GRANDERCNDERIVER84 s 110

F S 73

F 84 S 62

IGiLUWA-Y s 100
Ktssxm  CREEK S 30
BfGCkNYW/UXDlWXDCRKS.  S 88

S 73

s 98

s 50
S 81

s 58

s 100

s 120

S 61

s 50

s -

S 51

s -

s 50

s 50

s 100
s 48

S 49

s 96

S 50

S 81

S 55

100

1.00

1.00

1.00

1.00

-99

-99

1.00

1.00

1.00

1.00

.99

1.00

1.00

w?
1.00

1.00
1.00

1.00
1.00

1.00

1.00

.99

1.00

1.00

1.00

1.00

-99
-99

1.00

1.00
1.00

70 N 100 130 25 N- - - - - -

loo 1.00 loo

100 1.00 loo

40 1.00 40

50 1.00 50

-01 113 1.00 113

-01 50 1.00 50

50 1.00 50

110 1.00 110

73 1.00 73

62 1.00 62

-01 100 1.00 100

30 1.00 30

88 1.00 88

73 1.00 73

97 1.00 98

47 1.00 50

96 1.00 96

58 1.00 58

100 .90 .lO 100

120 1.00 120

61 1.00 61

.Ol 50 1.00 50

97 .99 .Ol

50 1.00 51
158 .97 -03 158

50 1.00 50
50 1.00 50

lw Lql 100
.Ol 48 1.00 48

.Ol 49 1.00 49

96 1.00 96

50 1.00 50

81 1.00 81

loo 120- -

1.00
1.00
1.00
l-00

1.w

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00

1.00
1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
2-w

1.00

1.00

1.00

1.00

1.00 58 1.00 58 1.00
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steelhead~tgenefrequencydata  (ax-itinued).

ASPARTATE-
FCRH mfospKATE ISCMERASE-3 m-1,2

Appendix IV Page IV-5

N 100- v

Sloe l.00
Sloe l.00

s 40 1.00

s 50 1.00
s 113 1.00

s 50 1.00
s 50 I..00

s 110 .99
s 73 1.00

S 62 1.00

Sloe 1.00

s 30 1.00

s 88 1.00

s 73 1.00

s 97 -99
s 50 1.00

s 96 l.00
s 58 l.00

Sloe 1.00

s120 .99

S 61 -99

s 50 1.00

s 97 .99

s so 1.00

s277 -99
s so 1.00

s 50 l.00

s 95 -97
s 48 1.00
s 49 1.00

S% .97
s so 1.00

S 81 -98

s 58 .%

120

-01

-01

-01

-01

.03

.03

-01

.@I

92 N 1W- - -

loo 1.00

34 1.00

44 1.00

103 1.00

so 1.00
50 1.00

110 1.00

36 1.00

loo 1.00

-01 -

86 1.00
58 1.00

loo l.00

.a -*

50 1.00

50 1.00

50 .99
75 -99

48 1.00
49 1.00

96 1.00
50 1.00

-01 50 1.00

112

-01
-01

AsPmTE AMIW-

F-3

N 100 77- -  -

100 .98 .02

30 1.00

50 1.00
103 1,ocl

50 1.00
50 1.00

60 1.00

62 1.00

loo 1.00

30 1.00

88 *l.W

72 -91 -09
97 1.00

50 .99 .Ol

96 1.00
58 1.00

83 1.00

116 1.00

50 -99 .Ol

50 1.00

47 1.00

50 1.00
94 1.00

48 1.00
.49 -98 .02
96 1.00

loo -99 .Ol

58 1.00



Steelhead troutgene frequency data (cxxkinued),

L?icrA~ MFcviTE

FawM DE3TyDRoGENAsE-3,4 DEXYDRCGEXASE-4 DEHYDROGENASE-1,2

N loo 40- - -

UMAnRIVER s 98 -66 -19

m--Y s 90 -66 -12

waLmwLI;IAm S40 -62 -16

+l?sxmmRIvEx S 49 .61 -17

TIxzmaN- s 106 .64 -17

clxxmamm85 S 49 -62 -19

GFLANDE~ERIvEa s 50 -70 -15

GRANDERCNDE~84 S 74 -72 -12

--n S 72 .75 -14

wAILmA-- 04 s 57 .n -12

WALUSRHAMWY S 92 -67 -16

Krss1mcxEQc+ s 30 -64 .13

BIG CANY'X/V cRKs.+ s 86 -58 -15

S 7l -65 22
S 96 -62 -15

s 43 .6a -12

s 96 .70 -14
s 57 .72 .I3

S 87 -74 A8

S 94 .57 -18

S 56 -64 -24

s 47 .57 -33

S 97 .67 .15

s 40 -68 -07
S I.!58 .67 -15

s 38 .68 .09
S 28 .73 -00

S 67 -63 -19

S 46 -65 -15
S 46 .62 -16

S 73 .62 .21
s 50 -60 -19

S 81 .66 -18

s 53 .66 .14

120 71 N 100 76 111- - -m-v

.15 99 .42 .58

.22 100 .57 -43

-23 40 -36 -64

-21 50 .45 -55

.19 112 -33 -67

-19 50 -29 -70 -01

-14 49 -25 -75

.17 109 -39 -61

.12 73 -34 .66

* -17 62 -36 .64
-17 loo -24 -77

-23 30 -42 -58

-28 88 -16 .84

-13 73 -23 -7-I

.24 98 .34 .66

.20 50 .27 -73

.16 96 -29 .71

.I-5 58 .28 ,72

l -18 99 -39 .61

-25 I.20 -29 .70 .02

.12 61 -25 ,75

-01 .lO 50 -28 -72

.Ol -18 97 -24 ,73 .03

-01 -24 50 -28 -72

-18 277 -33 -66 -01

-01 22 50 -29 .n

-02 -17 50 .43 l 56 -01

-18 100 -21 -74 -06

-02 -18 48 -68 -32
.% 49 .6Z -39

-01 -17 95 -38 .61 -01

* .2l 50 29 -69 -02

-16 81 .26 -74

-20 58 -29 .n

N 100 140 70 40- - - -  -

l o o -99 .Ol

1Wl.W

40 -99 .Ol

50 -99 .Ol

113 1.00

50 -99 .02
50 -98 .02

110 1.00

73 .99 .Ol

1Wl.W
30 -99 -01

88 .99 .Ol

73 .99 -01

98 1.00

50 .99 .Ol

96 1.00
58 1.00
50 1.00

120 1.00

61 1.00 l

50 1.00

97 1.00

50 1.00
277 1.00

50 l 99 .Ol
50 1.00

mo1.w
48 1.00

49 .99 .02
96 1.00

50 .99 .Ol

81 .98 .02

58 .99 .Ol

Appendix IV Page IV-7



Steelheadtmutgene  frequencyda~  (amtinued).

MALATE

m-3,4

N 100 83- - -

s100 .98

SlW .98
s 40 -98

s 50 -97
s 112 -98

s So -99

s 50 -99

s 110 -99

s 73 -95

S 62 -95

Sloe .%
s 30 1.00

s 88l.00

s 73 -99

s 981.00

s 50 ,952

s %l.oo

s !581.00

s1001.00

s120 -99

S 61 .98

s 50 -99

s 97 ,%

s 50 -99

s277 38

s sol.oo

s 50 .99

6100 -98

s 48 -98

s 49 1.00
s 96 -94
s 50 -99
S 76 -99

S 58 -98

i

-01

-02

-01

-01

-01

.Ol
t

-01

-01

-01

110 90- -

.02
-01

-01 -02
-01

-01

-04

-04 -01
-03

-01
l

-01

-02

.02
.Ol

-01 -01

-01 -01

.02

.Ol

-02

-02

-02
+

.Ol

-91

-04
+

-01

-01

NADP+  MALATE

DEXIYDREEZ?ASZ

N 100 85- - -

loo 1.00

1001.00

40 1.00

50 1.00

113 1.00

50 1.00

50 1.00

110 1.00

73 1.00
62 1.00
l m l . w

94 1.00

58 1.00

loo l.00

61 1.00

50 1.00

50 1.00

50 1.00

96 1.00

48 1.00
49 1.00

96 1.00

40 1.00
76 1.00

58 1.00

MANNaSE

PFxDsPiim1scMERAsE

N loo 94 110- - - -

1001.00
50 1.00

30 -99 -01

50 .99 .Ol

50 .% -03 .Ol

50 1.00
73 -99 .Ol

62 1.00
1001.00

30 .95 -05

88 ,530 .lO
73 1.00

98 .95 -0-4  .Ol

40 1.00

96 -98 -01 -01

58 1.00

loo 1.00

120 -99 -02

61 1.00

50 -99 -01

97 -98 .02

SO 1.00

277 1.00

50 1.00
50 -95 -05

loo .99 -01

48 1.00

49 1.00

96 -99 -01
50 1.00
-- 3t?r *.oo
58 -99 -01
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Steelhead  trmtgene  frequency data (continued).

Appendix IV

N 100 110 85 95 N 100 129 74- - - - - - - - -

S 98 -90 -10 1001.00

SlOO -95 -05 100 -99 -01

S40 -83 -18 40 -90 -04

s 47 -93 -07 48 -98 .02

s 112 -88 -11 l 112 1.00 *

s 50 -90 -10 50 -99 .Ol

s 50 -93 -04 -03 50 1.00

s 110 .90.09.01 llo .99 .Ol

s 73 1.00 73 1.00

S 62 -93 .07 52 1.00

sum -93 -06 -01 loo 1.00

s 30 -80 -20 30 1.00

S88 -89 -09 -02 88 1.00

s 73 254 .45 73 1.00

s 98 -82 -18 98 1.00

S 46 .n -29 50 1.00

Sloe -97 .03 1oOl.oO

s 58 -94 -06 58 1.00

SlOO -99 -01 1001.00

s120 -97 -04 120 1.00

S 61 .y8 .02 57 1.00

s 50 23 -16 .Ol 50 1.00

S 92 -95 -04 .Ol 97 1.00

SSO .% .04 51 1.00

S 277 .% -04 277 -99 -01

S50 .54 -46 50 1.00

s so -95 .05- 50 1.00

S% .% -04 -01 100 -99 -01

s 48 -91 -09 48 1.00

s 49 -82 -18 49 1.00

s 96 -94 -06 % 1.00

s 49 .% -04 40 1.00

S 81 -91 -09 81 1.00

s 58 -95 -05 58 1.00

50 N -100  -115 -85- ---__

lW1.00

loo 1.00

.06 40 1.00
50 -97 -03

loo -99 -01

. 501.00

50 .99 -01

110 1.00

73 1.00

62 1.00

loo 1.00

30 .98 -02

88 -99 .Ol
73 1.00

95 1.00

49 1.00

96 1.00

58 1.00

lW1.00

120 1.00

61 1.00

50 1.00

50 1.00

277 1.00

50 1.00

50 1.00

loo 1.00

48 1.00

49 1.00

% 1.00

so 1.00

61 1.00

58 1.00
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Steelhead txuut  gene frequency data (continued),

v - 2

s loo 1.00

s 100 1.00

s 40 1.00
s 50 1.00
s 113 -99
s 50 1.00

S 50 1.00
s 110 1.00
S 73 1.00

S 62 .99
s loo lo00

S 30 1.00
s 88 .98

S 73 1.00

S 98 .97
S 50 1.00
s 87 l&lo
s 58 Loo

s loo Loo
8120 *99
s 61 l.00
S so 1.00
S 97 Loo
s 50 1.00
s 277 l.00

s 50 -99
s 50 l.00

SlOo -99
s 48 .98
S 49 1.00

s 96 1.00
S 5 0 1.00

S 61 1.00

s 58 1.00

L-II)I!mL suPFLmxIDE

DEXYDRCXiENAsE DISNWAS!Z

N

100
100

40

50
xl.3

50
50

110
73

62

100

96
58

100

61

48

49

50

58

100

1.00

1.00

1.00

1.00

1.00
1.00

-93

1.00

1.00

1.00

1.00

1.00

1.00

1.00

-99

1.00
1.00

1.00

1.00

195 N 100 152 48- - - -

% .95
100 -98

40 .86
50 -99
113 .93

50 .94
-07 50 -90

110 .93
73 -95

62 .90
loo .99

30 .92
88 .93
73 1.00
98 .91
50 .90
86 *95
58 -90
89 .91
120 -87

-01 61 -89

49 -89
97 .%

50 1.00
277 -91

50 1.00
50 -91
100 -25
47 -92
49 -86

96 -91
49 -96
81 -90

58 -97

.05

.02

-01 .13

.Ol
.06 .02

.c6
-10

.Ol -06
-03 -02

.03 .07

.Ol

-07 .02

-01 .06

-04 -05

-10

.04 -01

.02 -09

-03 ..06

.Ol .13

*l-l

.04 -07

-01 -03

-01 -08

.Ol -08
-01 -04

.04 .@I
-14

.03 -06

-04

.Ol .09

.Ol -02
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